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The New L.M.S. Laboratory 


The the new L.M.S. labora- 
tory at Derby followed that of the Elec- 
trical Research Association near London. Both 
give heartening evidence of the steady progress 
the country is making towards the fullest appli- 
cation of industry. The 
industry has been built up on research, 
dea 
ways 


recent opening of 
closely 


electrical 
and the 
The rail- 
the largest 


science to 


recommendation. 
the L.M.S. is 


needs 


older, 


now no 


are and 


commercial undertaking in the world. Indeed, 
it was described by Lord Rutherford as a state 
within the state, its revenues are so vast, its 


territory so widespread and linked by its forces 
in air, on sea and on land. Here, as in many 
other concerns of slow growth, research has been 
grafted on. Laboratories were started as early 
as 1864 for the control of purchased and manu- 
factured products. Research was done through 
the pioneer efforts of individuals rather than on 
an organised basis. When the railway group- 
ing took place in 1923, links were created with 
outside institutions, 1928 Sir Josiah 
Stamp set up a committee which advised the 
appointment of an Advisory ‘Committee, which 
formed, and of a Director of Research, a 
subsequently filled by Harold Hartley. 
In 1932 the various departmental laboratories 
were formed into an independent Research De- 
partment. It has four sections, respectively the 
Paint, Textile, Engineering and Metallurgical 
sections. The new laboratory will house it. It 
handsome and_ well-equipped building, 
specially designed and built as a research labora- 
tory, with a floor area of about 15,000 sq. ft. 
The opening ceremony was performed by Lord 
Rutherford in the presence of a gathering of 
distinguished scientists. Josiah Stamp said 
that the new department would isolate and de- 
fine their problems, would determine how they 
should attacked (by internal research or by 
external agencies), would act as scientific con- 
sultants for all departments, and as a central 
information bureau. He emphasised that the 


and in 


Was 
post 


iS a 


be 


new department would not try to supersede or 


rival scientific effort in other directions. Thev 


were, in fact, extending their outside connec- 
tions. He said that the L.M.S belonged to no 
less than seven of the research associations, the 
directors of no less than six of which were 
present. Lord Rutherford said that there was 
no single unit, whether of machinery, lay-out, 
or even of organisation, that could not be im- 
proved for its purpose by the application of 
scientific research. A well-run undertaking had 
to develop on routine lines, but the perfection ol 
the routine had to be accompanied by depart- 
ments of men skilful in introducing new  im- 


provements without disturbance to routine. 





A Stitch in Time 


published 
Occurrences 


Last week we 


verous 


details of 
Notification Order, 


the Dan- 
and we 


anticipate that as usual a number of foundry 
owners will mentally register a * grouse ”’ 


the Government 
interference.”’ 


against additional 


Yet from a purely busi- 


for “‘ an 
prece ot 


ness, let alone technical, angle, surely it is well 
worth while to have a written record of anv 
accident which is potentially dangerous, on th« 


following grounds: — (1) The proper postulation 
of the breakdown normally discloses 


the appropriate steps to be taken for the preven- 


cause of a 


tion of its reoccurrence. (2) Registration in- 
volves that no matter how large the factory, the 
occurrence becomes known to the principal 
executives. (3) Data become available which 
disclose inherent weakness in plant or machinery 
and most firms will inform the supplier of these 
breakdowns. This is valuable information for 
the suppliers’ designers. (4) The order is merely 


a Governmental concrete exemplification of the 
stitch in time.”’ 
Breakdowns can be 


adage ‘‘a 
affairs, and more so 
in times of prosperity than of depression. Only 
recently a prominent foundry owner told = us 
that he was seeking a works engineer who would 
prevent breakdowns; there was a plethora of men 
who would effect repairs rapidly and _ satistac- 
torily, but a dearth of those with the prevision 


costly 


necessary to obviate the occurrence of stoppages 
In reality it ought not to be necessary for the 
Home Office to make such a regulation, as the 
dictates of normal reasoning demand not merely 
the registration of explosions, fires, and 


machinery breakdowns, but the filing of an 
intelligently compiled report on each occurrence. 
A file so formed would then supply the material 
for a period plant and machinery efficiency report, 
which should have a profound effect on the replace- 
ment and expansion programme of the concern. 
We are aware of conditions relative to 
plant, where study would be 
hecause the newer installation is more 
to operate, but due to complications, 


furnace 
invaluable, 
economical 
is liable to 


such a 


frequent breakdowns. Thus when further ex- 
pansion is under consideration, purchase has to 
he based upon the advantages of working 
economy and the losses of production due to 
breakdowns. The works maintenance costs are 
all too frequently just divided up into the 
various departments served, without adequate 
subdivision into details, whilst repairs effected 


by the actual production staff are totally ignored 
1y the costing system, except far as it 
draws material from 


in so 
stores. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 


Some Properties of Mould and Core Materials 
at Elevated Temperatures 


To the Editor of Tae Founpry Trape Journat. 


Srr,—I am interested in Mr. Wm. Y. 
Buchanan’s comments upon my Paper ‘‘ Some 
Properties of Mould and Core Materials at 


Elevated Temperatures,’’ published in your issue 
of December 12, and whilst Mr. Buchanan’s 
remarks are sincerely appreciated, they call for a 
certain measure of criticism. 

In regard to the equipment employed, I would 
like to draw attention to the fact that the 
machine used for determining the strength ot 
sand at high temperature is not, strictly speak- 
ing, to Mr. Buchanan’s design. Admittedly, | 
have utilised Mr. Buchanan's design of oil 
cylinder, but otherwise the apparatus had to be 
entirely reconstructed. For example, the present 
machine is of vertical type instead of horizontal, 
and has had to be designed for taking the elec- 
tric furnace. Furthermore, the whole system ot 
rams and headstock bears no relation to that put 
forward by Mr. Buchanan. Finally, the method 
of load application was, I think, developed by 
Mr. Dietert in 1924 (Trans. of A.F.A., Vol. 32, 
Part 2, page 27). 

The question of ramming density versus expan- 
sion is not considered of much importance and 
preliminary tests already conducted tend to con- 
firm this assumption. The major factors control- 
ling the expansion of any material, whether 
refractory or metal, are, firstly composition, and 
secondly the processing treatment conducted on 
the material during manufacture. Variations in 
the density of a firebrick or metallic alloy do not 
usually seriously atfect the amount of linear ex- 
pansion due to heat, and there is every reason 
for assuming that moulding sands will behave 
along similar lines. On the other hand, one 
will expect the effect of ramming density to have 
a pronounced effect on the strength of the sand. 

Regarding the method of ramming the speci- 
mens I have quite an open mind on the methods 
mentioned and either the drop-ram or double- 
compression method will give reliable, accurate 
and comparative results if proper manipulation 
be employed. There has been no evidence pub- 
lished which has been universally agreed to prove 
the unsuitability of the A.F.A. drop-ramming 
method, and until this is forthcoming | am not 


prepared to agree with Mr. Buchanan’s con- 
tentions. 
In connection with the question of ‘ frit- 


ting,’ Mr. Buchanan has missed my point. | 
do not refer to fusion of sand with casting, but 
rather to the internal fusion or cohesion of indi- 
vidual silica grains by heat. The very fact that 
green-sand work has been discontinued by Mr. 


Buchanan, due to it being difficult to fettle, indi- - 


cates quite definitely that either the sand is too 
strong or else ‘ fritting ’’ of the grains has 
taken place. Consequently, I definitely dispute 
the statement that ‘ fritting does not normally 
take place in ironfoundry work.”’ It would 
appear that Mr. Buchanan associates the word 
‘fettling ’’ with the cleaning of a casting sur- 
face, whilst in my Paper the term was used in its 
broadest sense.--Yours, etc., 
I’. Hupson, Chiet Metallurgist, 
Glenfield & Kennedy, Limited. 





Kilmarnock. December 13, 1935. 
Magnet Alloys 

According to W. G. Lirscuirz and O N 
ALTHAUSEN in ‘‘ Katschestwennaja Stal.’ a_ steel 


containing 15 per cent. Co and 18 per cent. Mo is 
equivalent in properties to a high-Co steel for use in 
permanent magnets. 


FOUNDRY TRADE JOURNAL 


Uncertain Copper Outlook 


By ‘‘ ONLOOKER.”’ 

Shocks are nothing new in the non-ferrous 
metal markets, and more often than not the 
bombshell is cast just at a time when it appears 
that all is set fair for an advance in values. 


This has happened recently in copper, which in 
one week was subjected to a douche of cold water 
(at least it was regarded as such), poured out 
by Sir Edmund Davis in his speech to share- 
holders and the upset in the silver 
market. <A weeks ago the market was con- 
fidently looking for an advance of 25 points in 
the American domestic quotation to 93 cents, a 
move apparently justified by a modest revival ot 
buying in the States and countenanced by 
custom, which decrees that at the year-end some 
improvement in values should take place. Even 
now there is a chance that an advance may be 
but recent rather dashed the 
hopes of those who had been counting on this 
familiar phenomenon in the closing davs of the 
old year. 

The November stock figures may or may not 
have steadied the market, but in any case they 
were rather disappointing for the reduction was 
short of 20,000 short tons, and consumption both 
in the United States and abroad was lower than 
in October, which was perhaps an exceptionally 
good month. However, the statistical trend is 
in the right direction, for world stocks of copper 


also. to 


Tew 


seen, events have 


above ground are too heavy, even though some 
reduction has taken place during the past few 
months. We do not profess to know just what 
level the producers have in mind for copper, but 
presuming that it is £40 for standard, then it is 
quite obvious from the recent behaviour of the 
market that the time for relaxing the cur- 
tailed rate of production is still a long way off. 
Krom time to time producing interests have 
suggested that they do not want the market to 
get out of hand and have hinted that recon- 
sideration of the quota might become necessary. 
The present outlook gives little point to such 
talk, for the Metal Exchange is obviously vulner- 
able and sadly 
dence in 


consumers are 
the situation. 


lacking in confi- 
Ignoring the Consumer 
present pact amongst 
almost every respect 
Exporters, Incorporated, of 
there is somehow a lack of 
the exposition of their inten- 
tions as to the future which ought to be reme- 
We assured from time to time that 
consumption ot copper is on the up-grade, but 
this is open to doubt, and it rather appears that 
during the last quarter of this vear activity has 
not marked as it was in the earlier 
months. When the curtailment plan’ was 
launched it was understood that a committee for 


While the 
ducers is in 
ment on 
unhappy 
frankness 


copper pro- 
an improve- 
Copper 
memory, 
about. 


died. are 


been SO 


ensuring a right flow ot copper, and therefore 
a preper balance between production and con- 
sumption, had been formed. This was certainly 


a step in the right direction, but in the opinion 
of a great many people it did not go far enough, 
and was in fact very little advance on the plan 
instituted by Copper Exporters. 

Every plan of joint action by the copper pro- 
during the past fifty come to 
hecause insufficient heed was paid to con- 
interests. other 


ducers vears has 


griet 


sumers’ Somehow or 


copper- 
mining concerns seem to have conceived the idea 
that the price of copper is their affair alone; 
at least one is inclined to accept this belief 
since there has never heen any suggestion that 


consumers should be invited to serve on any com- 
mittee charged with the task of regulating the 
Action of this kind would go far 
to allay the uneasiness in regard to the future of 


flow of copper. 


copper which is undoubtedly felt in many 
quarters, and we venture the prediction that 
unless something of this nature is undertaken 
the present scheme will not survive for very 
long. 


“come 


DECEMBER 19, 1935 


Random Shots 


‘7 was told that the matter was so sei 
that some of the firemen had no trousers at 
to wear at a. fire.’ The Walton and Wev- 


bridge Council are greatly perturbed about tli 
shortage of trousers among their firemen. Con- 


sequently the Cortncil recently met to discuss 
ways and means of providing the Fire Brigacs 
with new uniforms. As a morning papel 


it, there was ** a full dress debate on 
a burning question.”’ The chairman of the Fire 


Brigade Committee said that some of the firemen 


described 


had holes in the seats of their trousers. How- 
ever, there was no great hurry, for, as _ lie 
pointed out, the present uniforms were about 


15 vears old, and a turther wait of a few months 
for new would not make much difference. 
When it was suggested that shortage of trousers 
impaired the fire fighters’ efficiency, the climax 
of this incendiary debate reached. One 
of the Councillors flared up, finishing a fire- 
eating peroration with this sparkling epigram : 

L cannot however,’ he said, ‘ that 
our firemen stop to change their trousers when a 


ones 


Was 


believe, 


call is made.”’ 
* * * 

There is no doubt about it, trousers help to 
make the fireman and clothes make the man. 
Consider our old friend Santa Claus, already 
surveying the housetops and clamping rubber 
shoes on his reindeer’s hooves. Without that 
comical hat, fur-lined overcoat, Russian boots, 
and bleached whiskers, what would he be? Just 
Daddy ! 

* * * 


On the subject of clothes, Marksman noticed 
in the course of a recent tour that the toy shops 
are now full of those large sheets of cardboard 
on which hang outfits guaranteed to convert the 
most unlikely children into cowboys, Life Guards- 
men, policemen, Abyssinians, and tram 
ductors. It occurred to him that such costumes 
are scarcely in harmony with the ideology of a 
modern industrial Policemen and tram 
conductors well although the true 
flavour of bureaucracy would be better brought 


con- 


age. 


are enough, 


out by the costume of, say, an official of the 
Milk Marketing Board. Whereas the uniform 


of a Life Guardsman might give a child all sorts 
of bloodthirsty ideas, nothing but good could 
from the uniform of an_ Interpreter 
attached to a League of Nations Commission on 
Calisthenics and Ballistics. 


* * * 


International 


We are all at present rightly interested in the 
question of education in industry. The British 
Foundry School at Birmingham and the Degree 
Course at Sheffield University have been received 
with approbation, and leaders of in- 
dustry throughout the country are trying to 
attract the right type of apprentice and educate 
him. It occurred to Marksman that we might 
start earlier, and, just as the Bolsheviks 
Fascists catch their victims almost in the cradle, 
so we might catch the future foundry managet 
in short trousers. (A motif seems to 
persist Zandom Shots.) I mean that if 
we flooded the toy shops with moulders’ and 
fettlers’ uniforms and_ sold foundries 
plete in every detail there might arise a genera- 


general 


and 


trouser 
in these 
tov come 
tion of Compleat Foundrymen. 

* * * 
dances t} e 
following 


The large number of 
winter agenda provokes the 
As the dancer took his fair partne1 
supper, she seemed to hypnotise the waiter, who 
appeared incapable of taking his eyes off her. 
At last the dancer could stand it no longer. 
‘T say, my man,”’ he observed, 
you stare so rudely at this lady ?’’ 
‘Tt ain’t rudeness, Sir, believe me, it ain't 
returned the waiter. It’s genuine admiratio 
This is the fifth time she’s been down to suppe! 
to-night.”’ 


now on 


dow n tw 


‘what makes 


MarRKSMAN. 
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The Wear. Resistance of White 


Cast 


lron 


By O. W. ELLIS, J. R. GORDON and G. S. FARNHAM, Toronto, Canada 


D go t past five years, so many inquiries 
ver ade of the senior author regarding the 
ce to wear of white or chilled cast iron, 

a little information appeared to have been 
published on this subject, that it was deemed 
desirable to conduct an investigation along these 
lines After considerable discussion it was de- 
ed to adopt a ball-mill test for measuring 
the wear of the materials it was designed to in- 
vestigate. Of course, it was fully recognised 
hat the results of such tests would be unlikely 
» afford a clue to the wear resistance of the 
materials forming the balls in situations other 

yall mills. 
Method of Testing 

The tests were conducted in a Greey, motor- 
lrive six-jar mill, designed to take end-dis- 
urge porcelain jars of standard dimensions, 
with a capacity of one U.S. gallon. The outside 
limensions of the jars were 8.75 in. dia. and 
9.60 in. height. The jars were rotated at 
60 r.p.n Several grinding media were tried 
before the authors decided upon }-in. silicon 
arbide grain (supplied by Canadian Carborun- 


lum Company, Limited) because of its high rate 








f abrasion. Most of the other materials tried 
gave a rate of wear so slow that appreciable 

losses were not obtained in reasonable times. 

- " = 
Net 
Val 7 = 
ARER OF REVOLUTIONS IN 10000 
Fic. ] Wear Tests oF CHILL AND SANp- 
Cast Irons. 


e method of test adopted required a charge 


n each jar of nine balls of l-in. dia. (weigh- 
g in all about 1} lbs.), 4 Ibs. of 1-in. silicon- 
irbide grain, and 1} lbs. of water. The jars 
were then closed, placed in the mill, rotated 
160,000 times (as indicated by a counter), and 
finally removed from the mill. The charges 


were then removed from the jars, and the balls 
1 and weighed, after which they were re- 


oduced into the jars with fresh silicon car- 
de and water, and subjected to a further abra- 
(160,000 revolutions). The tests were con- 
1 until the balls had lost about 10 per 
ent. of their original weight. 
Prior to their introduction into the jars, the 
ge diameters of the balls were determined. 
B ising these values the initial superficial 
of the balls were calculated, the wear of 
lual balls being expressed finally in loss 
ght in milligrams per square centimetre 
tial surface. 
Criticism of Method of Testing 
Rosen be rg has described the results of abra- 
tests of steels in a ball mill in which stan- 
Ottawa silica sand (20 to 30 mesh) and 
I f i Paper presented to the Toronto Meeting 
American Foundrymen’s Association. The authors are 


Re sear h Foundation 
4.5.8.T., 1930, vol. 18, pp. 1093-1124. 


Illinois glass sand were used as grinding media. 
The results obtained were quite erratic—so much 
so, in fact, that Rosenberg felt that they might 
be dismissed as of qualitative value only. He 
concluded that the ball mill held little promise 
as a laboratory machine for testing the resist- 
ance 
hand, 
positive 


metals to abrasion, because, on the one 
‘it is not sufficiently sensitive to show 
differences in resistance to wear,’’ and, 


of 


on the other hand, ‘it is not sufficiently 
accurate to give check results. In addition to 


these disadvantages, the making of the spheri- 
cal specimens is a costly and tedius process.” 
In far sensitivity is concerned, the 
authors believe that by the use of a more ‘“ posi- 
tive ’’ medium (for example, silicon carbide) amy 
defect in sensitivity can be largely, if not com- 
pletely overcome, as the present tests quite 
clearly demonstrate. One has only to compare, 
for example, the loss of weight of a 2.5 per cent. 


so as 


carbon alloy (namely, 118 milligrams per sq. 
cm. per 1,600,000 revolutions) with that of a 
3.5 per cent. carbon alloy (namely, 175 milli- 


grams per sq. cm. per 1,600,000 revolutions) to 
appreciate the sensitivity of the ball-mill test 
when a suitable medium is employed in grind- 
ing. 

It must admitted that 
unobtainable in successive tests. 


check results are 
For this reason 


he 


PERCENTAGE WEAR 





Zz # ot a x Vd Ke 


NIIMBED OF DIVO Aje 
NUMBER OF REVOLUTIONS 


IN 10,000 


Fic. 2.—Wear Tests or Cuiii-Cast Irons 


WITH VARYING CARBON AND MANGANESE 
PERCENTAGES. 
it is essential to employ balls of known com- 


position as standards for comparison from test 
to test. This practice is justified for two 
reasons: first, close checks can be obtained in 
any given test on balls cast from one melt, and, 
second, just as close checks can be obtained in 


any given test on balls of similar analysis, but 


cast from different melts. 
The machining of spherical test samples is, 
of course, a costly and tedius process. The 


casting of balls, however. suffers from no such 
failing—it is and relatively 
simple operation. The use of the ball mill seems, 
therefore, to be the particular 
unde Further, it is not 
impossible that its use could be extended to the 


an Inexpensive 


vindicated in 
discussion. 


case 


now 


testing of other alloys. 

Since it was desired to vary as widely as 
possible the composition of the alloys to be 
tested, the materials for the charges were 
selected with this in mind. Swedish wrought 
iron, washed metal and West Coast hematite 
pig-iron formed the basis for every melt. 
Analyses typical of the washed metal and the 


pig-iron are shown in Table I, mainly to indi- 
cate the comparative freedom of these materials 
from sulphur and phosphorus. The use of vary- 
ing proportions of the above ingredients elimi- 
nated the adding carbon to the 
melts as coal or charcoal and reduced the ferro- 


necessity Tol 


149 


silicon required. The ne 
introduced ferro-manganese. 

At first, troubles caused by blowholes 
forming in the low-silicon alloys. These, how- 
were overcome adding 0.10 per cent. 
aluminium to the melts just pouring. 
This practice was followed in all cases, that 


essary Manganese was 
as 
were 
ever, by 
before 


sO 


variations due to the presence or absence of 
this element might be uniformly avoided. The 
charges varied from 10 to 12 lbs. in weight, and 
were melted in graphite crucibles lined with 


sillimanite. The life of these sillimanite linings 
ranged between 6 and 12 melts. Owing to its 


ready attack by manganese oxide, sillimanite 
TABLE I. Material Used in Tests. 

C Si. Mn. S. r. 

Material. Per Per Per Per Per 
cent cent. | cent. cent. cent. 

West Coast hem- | | 

atite pig-iron 3.66 3.54 | 0.13 | 0.008 | 0.015 
Washed metal ..! 3.65 0.025 | 0.025 


was replaced by magnesia (bonded with magne- 
sium chloride) when high-manganese melts were 
in preparation. 


course ot 


A pouring temperature of 1,500 deg. C. was 


used consistently throughout the experiments, 
this being checked with a Cambridge optical 


pyrometer. 


A series of preliminary wear tests was con- 
ducted on alloys containing 2 per cent. and 3 


per cent. of carbon and varying proportions of 








manganese (0.25 to 1.00 per cent.) and silicon 
(0.75 to 1.25 per cent.). In these experiments 
cvlinders % in. long, which had been cut from 
sand and chill-cast bars, ? in. in dia., were used. 
—_ yt __« 
ce > s 
a ~ f 7 
WwW 4 Sa 
Z “ 
7 SE 
z 
Ud 
1) i“ 
rom 
4 4 a ~v 
SOLUTIONS IN 10,000 
Fic. 3.—Wear Tests oF Sanp-Cast [rons 
WITH VARYING CARBON AND SILICON 


PERCENTAGES. 


The results are dealt with briefly in paragraphs 


18 to 20. In all the other wear tests sand-cast 
balls, in. in dia., were used. Concurrent with 
the casting of these balls, sand- and chill-ast 
bars, 2 in. in dia., were poured. Samples cut 


from these bars were the subjects of malleabilis- 


ing experiments, the results of which are to be 
described in a separate Paper. 
A considerable amount of work was carried 


out before balls were 
place ot cylinders. 
subje ted to tests, 
being shown graphically 
The following 
That sand-cast cv! 
white throughout, 
than chill-cast cylinders ; irons 
taining 2 per of more 
tant to wear than those containing 3 per cent. 


used as test samples in 
In all, twelve alloys were 
the of 
Figs. 


were 


some of these 
1, 2 and 3. 
reached : (a) 
they were 
to wear 


results 
DE) 
con lusions 

nders, provided 
were resistant 
that the 
were 


more 
(b) 
carbon 


con- 


cent. resis- 


of carbon; (c) that increase of manganese from 
about per cent. to about 14 per cent. had but 
little effect upon the wear resistance of irons 
containing 2 or 3 per cent. carbon; and (d) that 
increase of silicon from ?} per cent. to 14 per 
cent., provided the castings remained white 


throughout, had but little effect upon the wear 
resistance of 2 per cent. or 3 per cent. carbon 


rons. 
In the course of these tests, a somewhat in- 
teresting phenomenon was observed. The 
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samples were marked with an electric pencil. 
At first, it was expected that these marks would 
be erased during test. To everyone’s surprise, 
however, the marks mot only increased in visi- 
bility, but stood out in greater and greater re- 
lief as the tests proceeded. Microscopic exami- 
nation of the metal in the vicinity of the marks 
showed that partial decarburisation had occurred 
and that martensite had formed as a result of 
marking, so that wear resistance was increased. 
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those with low wear numbers 
remained relatively smooth. This was true not 
only ot the balls of this but of all the 
balls. A series of eleven alloys was prepared, 
of which contained copper. Their com- 
,0sitions, determined by chemical analysis, 
I zi x ‘ 
were as given in Table III. 
The 3-in. chill-cast bars of 
contained no graphite. Those 
copper-bearing irons showed t1 


during test, while 


series, 


seven 


as 


copper-free iron 
of some of the 
aces of dendritic 


DECEMBER 19, 19%: 
duplicate balls of alloys 32 to 25, together with 
one commercial ball, were tested in yet another 
jar. The grade and nature of the silicon car- 
bide used in all three jars were as nearly the 
same as possible—all the carbide came from the 
same bag. This carbide was also used in an- 
other jar into which duplicate balls of four of 
the alloys which had been already tested, to- 
gether with one commercial ball, were charged. 
In view of all this, it is believed that the re- 
sults quoted in Table [IV may, with some justi- 


Tarce IL. ‘Alloys Used in Tests to Determi: ine ek ffects aq ' C, Si, and Mn on Wear of Sand-Cast Balls. fication, be compared among themselves. 
| a ea i LS er. ani A comparison may also be made between the 
Alloy | TC. G.c.* | Si. Mn. Vickers “ = results of the tests on the alloys referred to in 
No. Per cent. | Per cent. } Per cent. Per cent hardness Car BUMmoers. Table rv. which had already been tested, and 
| | number. those previously obtained on the same alloys. 
_—— ae | — From Table Ill, therefore, the items ot Tabl V 
1 | 3. | 0.02 | 1.14 0.23 $34 o4 118 have been extracted. The lower and higher wea 
; | : io a a = ‘an - numbers of these allovs fall in the orders 65, 7i 
. | S- — = : +S sie and 67, and 132, 152 and 140 respectively—or in 
4 | 2.50 | N.D.+ 0.65 0.18 $]2 58 120 the ratios 1:1.09:1.03 and 1:1.15:1.06 respec- 
5 2.47 0.01 0.66 0.47 138 56 118 tively. In the tests referred to in Table IV the 
6 | 2.63 0.01 0.66 1.09 458 D4 118 ratios for balls of these same allovs are as 

| follow : 

7 3.43 | 2.70 14 0.23 202 64 175 c 02 

8 3.42 2.76 13 0.50 210 66 174 Lower. 11.09 : 1.08 

9 3.54 2.71 1.13 1.10 227 68 173 Higher 1 :1.09 : 0.99 
10 3.67 1.42 0.82 0.24 198 86 203 The ratios of the lower wear numbers happen 
11 3.53 5.70 0.73 0.52 244 9] 206 to parallel one another to perfection ; those of 
12 3.53 N.D. 0.75 1.02 226 81 191 the higher wear numbers do not fall into such 
a cra rer way a Not eect ot ene a eee geod order. However, they ie at gran weed 
limits of experimental error for these tests as 
Tests on Balls—Effects of Carbon, Silicon and graphite in the neighbourhood of shrinkage cavi- a whole, and well within them r) so far as the 

Manganese ties present at the axes of the bars. lower-carbon alloys are concernet . . 

A series of twelve alloys was prepared, six The foregoing tests show that no advantage The results quoted in Table IV confirm thai 
having a carbon content of about 24 per cent. in wear resistance is gained by adding copper the wear resistance of white cast iron vat ies 
and six a carbon content of about 34 per cent. to white or chilled iron in excess of its limits of inversely with its carbon content, other things 
In these the proportions of silicon and man- solid solubility in these alloys. Whether the being equal. Maximum wear resistance 1S 
ganese were varied, the former in two steps presence less copper is of value is now being probably attained in alloys which at room —_— 
(} per cent. and 1} per cent.), the latter in investigated by the authors. In alloys of suffi- perature consist entirely o peimnenatonets. 
three steps (4 per cent., } per cent. and 1 per ciently high carbon content the graphitising In so far as phosphorus is concerned, the same 
cent). The compositions of the alloys, as deter- effect of this element may so lower their wear results indicate that in low-carbon irons per 
mined by chemical analysis, were as indicated resistance as put them out of the running in cent. total carbon) its effect is small, its ten- 
in Table II. . iny abrasion test. The microstructure of the dency, however, being to reduce the wear resist- 

The wear numbers referred to in Table II are copper-bearing irons was similar to that of the ance of these alloys. Phosphorus, other things 
the sums of the losses in weight in milligrams copper-free alloys. The copper-bearing irons being equal, reduces the proportion of primaus- 
per Sq. cm. ‘ of original ball surface, which TaBLe III. Alloys Used in Tes sts to Determine Effects of C and Cu on Wear of Sand-Cast Balls. 
occurred during five and ten standard runs of _ te Site ate Jit raids Stat i ee : Shs ies 
160,000 revolutions respectively. Average 

Chemical analysis and microscopic examina- Alloy T.C. G.C.t Si. Mn. Cu. Vickers Wear 
tion of the 3-in. dia., sand-cast bars of the 31 No. Per cent. Per cent. Per cent. Per cent. Per cent. | hardness numbers. 
per cent. carbon alloys, showed them to contain number. 
appreciable proportions of graphite. The frac- 13 2 18 N.D.3 0.70 0.53 434 68 140 
tures of the bars were mottled, as were those of 14 2 08 ND. 1.17 0.48 399 65 132 
the balls. The graphite in these balls accounted - Seaily ics ’ 
for their relatively high wear numbers and for 15 3.02 N.D. 0.75 0.55 511 71 152 
the somewhat wide variation in the wear resist- 16* 3.00 1.40 1.28 0.51 4468 80 215 
ance of individual balls of similar analysis. 

Graphite, however, was not the only cause of 17 = 00 0.03 0.75 0.88 aed = = — 
the somewhat wide variation in the wear resist- oe pod oe 5 ge en} oe = a 
ance of individual, high-carbon balls of similar = a. oo 2 0.48 3.89 146 68 144 
analysis, whether mottled or grey. These tests 21* 2.08 0.44 0.90 0.48 5.25 27§ 76 | 160 
show that the higher their carbon content, the | 

greater were the variations in the wear resist- 22* 3.03 0.43 0.74 0.50 0.95 519S 78 } 188 
ance of individual balls of otherwise similar 23* 2.97 1.84 0.74 0.51 1.96 186 77 196 
analysis. This point was brought out very | ; am PEE 
clearly in .tests on commercial halls luee * Mottled fracture in ?-in. bar. }-in. bars. Not determined. § Hardness numbers of white areas. 
Table IV}. These balls, which were white, con- were found to be less resistant to attack by the tenoid in white cast irons. In the 2) per cent. 
taining approximately 3} per cent. of carbon, etching reagents employed than were the alloys carbon alloys of the lower silicon content ( per 
were found to wear rather more rapidly than free from copper. ~ cent.), increased phosphorus lowered their wear 


balls made at the Foundation, and, 
found 


furthermore, 


were to vary considerably from ball to 
ball in their wear resistance. 

In so far as the 2} per cent. carbon alloys 
are concerned, it can be said that variations of 


manganese and silicon within the limits } to 1 
per cent. and { to 1} per cent. respectively are 
practically without effect upon their wear re- 
sistance. 


In the case of the 35 per cent. carbon alloys, 
however, those of higher silicon content (1) per 
cent.) were far more resistant to wear than 
those of lower silicon content (3 per cent.). This 
somewhat anomalous behaviour is dealt with in 
detail later (see para. 38). Speaking generally 
the balls with high wear numbers became pitted 


Tests on Balls—Effect of Phosphorus 
A series of twelve alloys was prepared for the 
purpose of investigating the effect of phosphorus 


on the wear resistance of white iron. Phosphorus 
was introduced into the melts in the form of 
ferro-phosphorus (24 per cent. P). The com- 
positions of the alloys, as determined by chemi- 
cal — are given in Table IV. : 

The only variables over which no control was 
held in this series of tests were the jars. By 
this is meant that duplicate balls of alloys 24 
to 27, together with one commercial ball 
(alloy 36), were tested in one jar, duplicate a 
balls of alloys 28 to 31, together with one com- 
mercial ball, were tested in another jar, while 


however, wear 
the phosphorus was 


resistance. In this 
creased surprisingly 


series, n- 


when 


2 M. Howe, on page 68 (para * The Metallography 
wiaike a Cast Iron,”’ says This special complex or conglo 
merate of pearlite with pro-e utectoid cementite in this 6.4: 1 ratio, 
or 14 per cent. of pro-eutectoid cementite to 86 per cent. of pe arlite 
of which unhardened steel of 1.70 per cent. of carbon consists. 
plays a part of such importance in the structure of the eutectiferou- 
group that we may give it the special name ‘ austenoid of 1.70 
per cent. of carbon,’ or ‘1.70 per cent. austenoid,’ recalling the 
fact that it is the product of the metamorphosis or transformation 


80) of * 


in cooling of the austenite of 1.70 per cent. carbon which forms 
in the solidification of all alloys containing more than 1.70 per « 

of carbon. The limiting adjective of 1.70 per cent. need be used 
only when austenoid of this specific carbon content needs to be 
distinguished from austenoid poorer in carbon.”’ Later, on page 69 
(para. 83) he says ~“y . austenoid not thus honeycombed 
s part of the eutectic may “he called * 1.70 per cent primausten ty 
ved cause it is derived, with but little change f outline from the 
transformation of the primary austenite of 1.70 per cent. of carbor 


in cooling .. 
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0.98 2.12 per cent. (see Table IV). In other tests (Tables II and IIL) the mottled How can such elements find their way into the 
anged behaviour was doubtless caused by irons wore more readily than the white. It was primaustenoid? It uggested that, during the 
ed wctu change which resulted in to be expected, therefore, that the mottled irons last stages of freezing of these alloys, the den 
the in phosphorus. A com- 31, 32 and 33 would wear more readily than the drites of austenite in e ultimately grey por 
‘ ructures of these alloys ({ in. white irons 28, 29 and 30, as indeed they did, tions of the castings are surrounded by liquid 
iy made by reference to the with the outstanding exception of alloy 33. The high in carbon, containing appreciable portions 
Tance IN ys Used in Tests to Determine Effects of Phosphorus on Wear of Sand-Cast Balls. Ge ee oe eee, eee 
Seto Fiske Senetbatae ie ant En, <ineebintllc, Bienes. sciciaet Ratna i - Bs ture Tor the ible system, graphite forms (pos 
Average sibly as a result of the decomposition of iron 
lr’. G.C Si. Mn. F. Cu. Vickers Wear carbide), thus releasing, for solution in the 
Per cent Pet nt Per cent. | Per cent. | Per cent. | Per cent. | hardness numbers. neighbouring dendrites of austenite, such silicon 
number. as would be retained in solid solution in the 
: ron carbide, were metastability established. On 
2.04 \.D. 0.71 0.53 0.51 133 Os 135 , ERITH 4 pea . 
02 N.D 0.71 0.50 0.98 $34 9 150 ooling to room temperature, the austenite will 
change to primaustenoid, which, however, will 
20? \_D 1.22 0.49 0.85 149 58 139 still retain in solid solution such silicon as has 
46 hy 1.26 0.54 1.01 $50 60 144 entered at the stable eutect temperature. It 
s suggested that the presence of such dis 
S 2 55 N.D 0.73 0.39 0.48 166 63 139 solved — silicon n ‘ primaustenoid which 
2.95 ND 0.75 0.41 0.98 D33 66 142 accounts, not only for the remarkable behaviour 
2.51 0.02 0.71 0.61 2.12 560 9] ISS of allov 38. bat for comparatively high wear 
2.53 0.614 1.21 0.51 0.50 130 77 150 «resistance of the 3) per cent. carbon alloys of 
2.54 0.14 1.22 0.50 1.01 499 77 152 high silicon content referred to in Table IT. 
2.41 0.437 1.28 0.48 1.89 64 63 140 
Tests on Balls—Effects of High Manganese 
3.10 10 0.67 0.48 0.57 51 62 136 and of Manganese Plus Sulphur 
3.08 ».99 1.15 0.50 0.43 $24 74 153 . 
\ series of six alloys was prepared for the 
( 3.49 N.D 0.73 0.26 0.25 500 7l 167 purpose of investigating the effect of high pro- 
portions of manganese on the wear resistance of 
j 208 N.D. 1.17 0.48 399 7 125 white iron. at ti ime time a series of three 
e ; ; alloys was made to té out the effect of sulphur 
2.51 ).03 1.13 0.47 158 oo 128 The composit ons Of These alloys, as determ ned 
; 3 02 ND. 0.75 0.55 511 62 136 hy chemical analy were as given in Table VI. 
These tests pl ck Purthe. maternal with 
» 00 0.03 0.75 0.48 1.00 42? St) 124 vhich to prove lue of t hall-mill twp 
Not determined. + See para. 34. ~ Commercial balls. _ est. Con ager may be made here between 
the results ot ‘ 4 on. the alloy | ed in 
pe, wher alloy of lower phosphorus structures of neither the white nor the grey Table VI and ‘ ady obtained on the 
be ‘ ive contained but traces portions of castings of this alloy can be used to ime or similar materia Reference may again 
| e, W at of the higher phos- account for its peculiar behaviour. There re- he made to Table \ As pointed out above, the 
nten ned quite large propor- mains the possibility that the primaustenoid in ratios of the wear numbers for these alloys are 
! ( the friability of which, =f 
| elieve, accounted for the alloy’s —— ; Taw.E V.— Influence of Composition on Wear. 
o we 3 Average 
l ff phorus on the wear of the Alloy T. GL, Si. Mn. Cu Vickers Wear 
2 ul alloys of the higher silicon No. Per cent. Per cent Per cent. Per cent. Per cent hardness numbers 
p é ) is notable, even though num bes 
wert te, the wear numbers of 4 208 N.D 1.17 0.48 309 65 132 
phosp is alloy being quite out ofl 15 3 0? NLD. 0.75 0.55 Bal 7I 135? 
se O he others in this group. It 17 2.00 0.08 0.75 0.48 1.00 $2? 67 140 
| I noted here at the figures quoted in * Not determined. 
IV for the graphitic carbon content of 
(Nos. 31, 32 and 33) can scarcely be TaBLE VI.— Alloys Used in Tests to Determine Effects of Mn and MiaS on We if Sand-Cast Ball 
ed as representative of the alloys as a NER 
Grap On Was present in these Sin TC. Gc. Si ae Ss. fe. P Vicks om Wiaes 
! = (1) As massive carbon ; No. Per cent. | Per cent. | Per cent. | Per cent. Per cent.|Per cent. Pe ent.) hardness numbers 
2 eute bon. The carbon content, number 
ittling yy Bl is greater than that 
2 l in that of alloy 33, and 37* 1.96 0.24 1.16 O51 363 69 141 
u | ent arbon content (as de- 
| inalysis) of alloy 32, viz., 38t 2.45 N.D.S 1.20 aad 115 70 146 
0 massive graphite which Is 3 09 xD 0.75 0.55 51] 94 139 
» be p n the material removed 
Had material been removed 17 > OO 0.03 0.75 0.48 1.00 422 72 146 
r of the casting, a different 
grap arbon content might have 39 2.04 0.05 1.22 2.71 144 70 143 
40) 2.58 N.D. 1.27 2.50 16565 75 160 
we ince of alloy 33 is some- 41 3.11 X.D 1.30 2.79 on ” 185 
9 an he explained. The 4 2.10 ND. 1.28 6.20 569 <7 168 
e areas in castings of 43 2 50 N_D. 1.28 6.13 +545) 75 160 
3 bars or balls, were prac- 44 3.01 N.D. 1.27 6.56 639 S4 177 
ler " those of castings in alloys 
2 0. th rvs (both series) of equal 45 2.43 N.D 1.23 0.98 0.14 32 77 Loo 
proportions of prim 46 2.50 0.11 ] 31 0.91 0 37 i44 79 164 
edeburite and steadite were practi- 4 =-00 N.D. 1.20 0.92 7.08 19 Se 1M 
‘ [ grey portions in castings 26 3.49 N_D 0.73 0.26 0.25 SOO a0 203 
§ differed slightly in structure from * Corresponding to alloy 14. Corresponding to alloy 2. Commer ill Not determined 
ting ovs 31 and 32, in that 
ained aces of undecomposed lede- the grey portions of alloy 33 is exceptionally 1:1.09:1.03 and 1:1.15:1.06 respectively. In 
Lf ¢ inde omposed ledeburite be left resistant to wear. Su exceptional resistance the tests referred to in Table VI the ratios for 
yunt an be said that the struc- can be due only to the presence in the primaus- balls of the same o milar alloys’ are as follow 
Trey port ons of alloy 10 consisted tenoid of hardening elements, such, for example, Lowor weer num 1-1.34:1.03 
l old na pseudo-binary eutectic as silicon, ete. These elements would be in solu- Higher wear numb | -1.35:1.06 
e tern d by Kiinkele.* tion in both the body-centred iron and the iron 
— — —— carbide present in the pearlite, as well as in the In Table VI an al t 1.06 per cent. carl us 
Wilhelm-Institut fiir Eisenforschung, . . : in comparis vith th Pa Itt, which conta OS per 
pro-eutectoid iron carbide. cent. carbon 
D 
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For the three sets of tests (Tables III, IV and 
VI) the following ratios apply: 


( Table III 1: 1.09: 1.03 

Lower wear numbers < ,, IV 1: 1.09: 1.03 
» VI 1: 1.34: 1.08 

( Table III 1: 1.16:1.06 

Higher wear numbers ¢ ,,— IV 1: 1.09: 0.99 
Spa ee 1: 1.35: 1.06 


From the foregoing it will be appreciated that 
the results obtained with relatively low-carbon 
alloys (2 per cent.) were distinctly more consis- 
tent than those obtained with relatively high- 
carbon alloys (8 per cent.)—alloys containing 
relatively large proportions of eutectic. 

The results quoted in Table VI appear to em- 
phasise once again the preponderant effect of 
carbon upon the abrasion of white-iron 
Further, they show that to increase the man- 
ganese in these alloys is not to improve their 
resistance to wear. Within the limits here dealt 
with, manganese has apparently no effect on the 
proportions of primaustenoid and eutectic in 
white iron. Such effects upon wear as are pro- 
duced by this element must therefore be asso- 
ciated with its effect upon the transformation 
of face-centred iron to body-centred iron. 

The entire series of 23 per cent. manganese 
alloys (Nos. 39, 40 and 41) was characterised by 
a troostitic matrix in which ledeburite was em- 


balls. 


bedded. Small amounts of a brown-etching con- 
stituent were present with the troostite, these 
increasing with carbon content. The entire 


series of 61 per cent. manganese alloys (Nos. 42, 
43 and 44) was characterised by a matrix of a 
brown-etching constituent in which ledeburite 
was embedded. Small amounts of what appeared 
to be austenite were present with the brown- 
etching constituent, these increasing with car- 
bon content. The austenite was fringed with 
what appeared to be martensite. Between the 
fringe of martensite and the brown-etching con- 
stituent small crystals of iron carbide were fre- 
quently found. 

It is of interest to compare the wear resist- 
ance of alloys 16 and 19, both 3 per cent. carbon 
alloys—one having a troostitic matrix contain- 
ing martensite, the other a martensitic matrix 
containing austenite; the latter was superior to 
the former. The question whether this superior- 
ity was due to the presence of austenite, how- 
ever, can be answered only by tests on balls 
consisting of austenitic primaustenoid plus lede- 
burite, of martensitic primaustenoid plus lede- 
burite, and of pearlitic or troostitic primaus- 
tenoid plus ledeburite. 

Turning now to the sulphur-bearing alloys, it 
is noteworthy that during t! irly stages of 
test their wear resistance phenomenal. 
However, once the apparentiy hard, sulphide- 
free skin was removed from the balls, they lost 
weight quite rapidly, their surfaces becoming 
honeycombed with pits. The numbers of these 
pits made it possible to distinguish readily be- 
tween balls of different sulphur content. During 
the last stages of test, when the superficial man- 
ganese sulphide had been removed from the balls, 
the losses of weight fell to those of ordinary 2} 
per cent. carbon iron. The rate of wear on 
these balls, however, was quite irregular, due 
in all probability to the bodily removal of in- 
clusions of manganese sulphide from time to 
time. 


Conclusions 
(1) Given a suitable abrading medium, the 
ball mill can be used to measure the wear re- 
sistance of white cast iron. 


(2) The higher the carbon content or, more 
generally, the lower the primaustenoid content 
of white cast iron, the less consistent 
results of wear tests on cast balls 
these materials. 

(3) The higher the carbon content of white 
cast iron, other things being equal, the lower is 
its wear resistance under the conditions of test 


described. 


are the 


made from 
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(4) Variations in amounts of manganese up 
to about 1 per cent. are practically without 
effect upon the wear resistance of white cast 
iron No benefits accrue from adding up to 
6 per cent. of manganese to white cast iron con- 
taining ledeburite 

(5) Increase of silicon from about 3? per cent. 
to about 13 per cent. has little or no effect on 
the wear resistance of white cast iron, but re- 
sults in a remarkable increase in that of mottled 


rons. It is rease in wear 


suggested that this in 





resistance is due to the solution in austenite, 
at the stable eutectic temperature, of silicon 
which is made available as a result of dissocia- 
tion of eute ron carbide and the consequent 
formation of graphite, but which would be re- 
tained in solid solution in the eutectic iron car- 
bide, wer ‘tastabil tv established. 

(6) Sulpl s deleterious in its effect on the 
wear resistance of white cast iron. 
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Notes from the Branches 
Wales, Monmouth and West of England 
Branch.—The presidential visit to the Wales, 


Monmouth and West of England Branch of the 
Institute of British Foundrymen took an 
unusual f ] recently, Mr. J. E. 


orm when, 
Hurst was present at Cardiff in his official 





‘apacity of President of the Institute. 

Mr. C. tichards presided over a_ well- 
attended meeting representative of the South 
Wales Institute of Engineers and the local 
Branch of the Institute, which was held at the 
Engineers’ Institute, Park Place, Cardiff, and 
before introducing Mr. Hurst to the gathering, 


the chairman asked Mr. J. P. Galletly to address 


them. Mr. GaLietty congratulated Mr. C. E. 
Williams on being raised to the position of 
Magistrate of the City of Cardiff, and voiced the 
opinion of all present when he said that there 
was no man more capable of fair play and jus- 
tice combined with mercy than Mr. C. E. 
Williams, and that one and all wished that he 
might long be spared to serve upon the Bench. 
Mir t. G. WibiiamMs seconded this, to which 


I 
Mr. C. E. Writitams suitably responded. 
The CHartrMan then called upon Mr. Hurst, 


who said that this was a somewhat different 
meeting from those he had already been called 
upon to attend when making an official visit to 
1 Branch. The difference was due to Mr. 
McClelland, and when he had broached the sub- 
ject at first, it had seemed a very good idea. 
At that time one had not realised the work to 
he done by a President of the Institute. After 


ven, Mr. McCretianp 
informed the speaker that this would be a joint 
ing Institute of Engi- 


} \ a 
that the subject chosen, 


the had been g 


prom se 


. 1 
meet or members or the 


neers and the Institute: 


when thinking only in terms of the foundry, 
would remain and be found acceptable. 

Mr. Hurst added that he was very pleased 
to come to the South Wales Branch in the 
apacity of President, as the Institute was cog- 
nisant ol the progress being made by this 
Branch. The Council and officials felt that the 
fact that the Branch continued to function was 
evidence of enthusiasm for foundry work. The 
lea of joint meetings was an object the Council 
would like to encourage. Joint Branch meet- 
ings had recently been organised, but there was 
no reason why the Institute should not develop 


They 
could do nothing but improve the utility of the 
Institute. 


similar meetings with other organisations. 
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Statistical Methods in Industrial 
Standardisation 


Modern industry in Great Britain is awaken- 


ing to the value of statistical analysis in the 
control and standardisation of quality in indus- 
trial production. It has been seen that methods 


which have been developed to deal with problems 
of the biologist and agricultural experimentalist 


are directly applicable to industrial problems 





also. It is impossible to achieve exact 
* in reproduction, whether it be measured 
by linear dimensions, 


ness ’ 


tensile strength, electrical] 


resistance, or any other method. In all cases 
the recorded measurements will not be found 
identical; the differences are not always due to 
errors in measurement but exist in the things 
themselves. This variation calls for the employ- 
ment of statistical methods in assessing the 


quality of a consignment of material from tests 
performed on only a portion of the consignment, 
particularly 
limit the number of 


the manufacturer, 


considerations 
tests carried out. 


so when economic 
who takes tests at 
regular intervals, to from these. tests 
whether the technical of manufacture 
are remaining under proper control? How is 
the consumer to determine that the material he 
buys complies with the tests laid down in clauses 
of a specification? These questions are dealt with 
in a publication (No. 600—1935) issued by the 
British Standards Institution, written by Prof. 
E. S. Pearson, of the Department of Applied 
Statistics, University College, London, in 
operation with a committee of men engaged in 
practical industry. 


How is 
judge 


processes 
i 


co- 


The main object of this publication is to set 
out as clearly as possible for the industrialist 
no less than for the statistician why statistical 
technique is needed and what kind of assistance 
it ean give. Lllustrations have been taken from 
the manufacture of cloth, of electric lamps, of 
building materials, and from the testing of coal 
and engineering products, Many diagrams 
are given, also a number of specially-prepared 
tables published for the first time to assist in 
calculations required in the solution of the 
problems discussed. The treatment of the subject 
in this publication presupposes very little mathe- 
natical knowledge, and every section is preceded 
list of clearly-stated definitions. This 
publication should be carefully studied especi- 
ally by those doubting the value of statistics in 
industrial-production problems and those who 
have taken the more mathematical of the 
subject as prima-facie evidence of its incompre- 
hensibility. Both the and metallurgical 
interests are catered for, the former by the dis- 
cussion of the ash content of coal and the latter 
by the consideration of the estimation of the 
tensile strength of malleable-iron castings. 


etc. 


by a 


side 


coal 


Copies of this new British Standard publica- 
tion (No. 600—1935) can obtained on app)- 
cation to the British Standards Institution, 28, 
Victoria Street, London, S.W.1. (Price 5s. 6d., 
post free.) 


be 





Iron and Steel Production 


] 


The British Iron and Steel Federation reports 
that there were 102 furnaces in blast in the 
United Kingdom at the end of November com- 


pared with 100 at the beginning of the month 
The production of  pig-iron in November 
amounted to 525,100 tons compared with 544,300 
tons in October, and 507.600 November, 


tons in 


1934. The month’s production includes 124,100 
tons of hematite, 271,200 tons of basie, 108,000 
tons of foundry, and 10,300 tons of forge pig- 


iron. The production of steel ingots and castings 
in November amounted to 903,300 tons, compared 
with 907,300 tons in October and 766.000 tons in 


November, 1934. 
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New Research Laboratory of the London 
Midland & Scottish Railway Company 


OFFICIAL OPENING AT DERBY 


distinguished gathering, 


4 pre ™M cé ‘ 
D er 10, Lord Rutherford of Nelson 
ew esearch laboratory recently 
London Midland & sScot- 
1 Vay ( pany at Derby. The 
‘ | \ special train from 
ul Rea served at Derby, 
f peeches broadcast throughout the 
Sir Josia Stamp, the President of 
npany, welcomed the guests and referred 
he steps taken to advance scientific research 
numerous applications to railway prac- 


Lord Rutherford, in declaring the labora- 


open, pointed out that he was convinced 

‘ hardly a single unit of machinery, of 

of material, or of organisation that could 

t be improved for its purpose by the applica- 
patient scientific research. 

Before describing the laboratory, reference 





cy. In 


be made to the following interesting facts. 





appointed Vice-President and Director of Scien- 
tific Research, and an Advisory Committee, con- 
sisting of a number of distinguished scientists 
and the chief technical officers of the company, 
was set up. The laboratories were still 
under departmental control until 1931, when the 
chemical, paint and mechanical testing labora- 
tories were placed under the supervision of Sir 
Henry Fowler. He retired in 1932 and the 
chemical, paint, metallurgical and textile labora- 
tories, together with the nucleus of an engineer- 


various 


ing section were formed into an independent 
research department. This organisation, with 
minor changes, exists at the present time and 


the effect of the completion of the new labora- 
tory will be to concentrate in one building all 
but the chemical section, which has of necessity 
to maintain number of centres 
to deal with divisional and local work. 

The laboratory has a frontage on the south- 
west side of the main Derby and London Road. 


laboratories at a 


TRANSFORMER 
ROOM 
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Fic. 1.- 
L.M.S. Railway is the largest commercial 
rtaking in the world. It has an authorised 
tal of £439 million and provides employment 
222 920 persons It possesses 6,941 route 
of line open for traffic, 2,395 passenger 
ind 8,000 locomotives, 24,000 
hing vehicle 270,000 merchandise and 
| vehicl ne rly 20.000 road vehicles, 45 
ers, 537 miles of canal and 31 hotels. In 
on, it conducts extensive manufacturing 
rtakin in connection with the construc- 
d maintenance of its rolling stock, per- 


ent wav, etc. 


L.M.S. Research Department is the out- 


of steady growth from modest beginnings. 
railway company, during the nineteenth 

y, establish aboratories tor the control 

rchased and manufactured products, the 

example being the Crewe laboratory 

ed in 1864. Nevertheless, it was not until 


the grouping of the railways in 1923 that 
1 more definite research 


neeaq was felt for a 
Harold Hartley was 


1930 


Sir 


PLAN SHOWING GENERAL LAy-OUT OF 














LABORATORY. 


rhe building consists of a two-storey block, struc- 
the addition of an- 
other storey when required, with an engineering 


turally designed to permit 


test room and workshop block, having a north- 


light open roof. The laboratory block has a 
total floor area on each floor of about 5,600 
sq. ft., and the engineering test room and work- 


ft. The 
a steel-frame prin- 


shop block occupies an area of 3,500 sq. 
buildings are constructed on 
ciple, and the floors and roof flats to the labora- 
tory block of reinforced concrete. 

The ground and first floors of the laboratory 
block are planned on a unit system, each unit 
being 11 ft. 9 in. wide by 16 ft. in depth, and 
the various laboratories and rooms there- 
fore comprise one or more units as necessary. 
By this system of planning it has been possible 
to arrange for all units to have window area to 
their full width, thereby ensuring the fullest 
possible amount of natural lighting and ventila- 
tion. The artificial lighting has also been 
carried out on the unitary principle. The main 
services, i.€., gas, compressed air, hot and cold 


are 


other 





water, heating and drainage, are accommodated 


in a vertical duct running the full length of the 
laboratory block on both sides, constructed in 
front of the line of the main stanchions sup 
porting the steel work. This duct is enclosed 
on the inner side with metal-faced panels, one 
section of which in each unit is readily movable, 
thereby giving easy access to services. In addi- 
tion a service duct is provided under the first 
floor main corridor for the full length of the 


laboratory building, and similarly over the corri- 


lor underneath the roof flat. The services to 
the engineering test room and workshop blox k 
are, generally speaking, accommodated in under- 


ground trenches, all of which are readily acces- 
sible. The heating throughout is by low-pressure 
accelerated hot water, and the domestic hot- 
water supplies are obtained from the same 
boilers. 

The ground floor includes a_ metallography 


room, chemical laboratory, pyrometry room, 
corrosion laboratory, constant-temperature and 
humidity room, library, and drawing office. In 


the workshop block, Test Room No. 1 (engineer- 
Wohler 
Haigh electro-magnetic 
15-ton Buckton 
machine of the single-lever type; an Izod pendu- 
lum for Brinell 
machine; a Vickers diamond pyramid indenter; 


includes a 
modified 


machine; a 


ing section) 


Tatigue-testing 
machine, and a 
fatigue-testing 
general 


impact testing; a 








2.—ExtTerior ViIEW LABORATORY. 


lic. 


OF 
and a Firth ‘‘ Hardometer.’’ Apart from these 
machines, there is a variety of small apparatus 
of interest, including certain 
signed by the section for specialised field work. 
Pest No. 2 the larger, continu- 
ous-running } which, as far as possible, 


instruments de- 


Room contains 


machines, 


are mounted on rubber and rest on the tilea 
floor without permanent foundations in order 
to reduce noise and vibration, as well as with 
a view to rearrangement at any future date. 
The machines include one for wear testing, in 
which two annular specimens can be rotated 
under forced peripheral contact at varying 


speeds and degrees of surface slip. The other 
machine, for studying the nature of the wear 
of rails and tyres, simulates a pair of wheels 
which revolve in contact with a rotating track. 
Fatigue tests on helical and laminated spring 
plates are carried out on a machine lent by 
the Southern Railway. <A rope-testing machine 


belonging to the Textile Section is also installed 
in this room. A workshop is provided, equipped 


(Concluded on page 155.) 
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Recommended Practice for the Common 
Aluminium-Copper Alloys’ 


GENERAL RECOMMENDATIONS FOR ALUMINIUM ALLOYS 


Moulding 


Very satisfactory moulding sands for the 
aluminium alloys described herein fall within 
the A.F.A. 1G or 2G classification.’ A sand 


of this type is fine enough to impart a smooth 
surface to the without 
“close? to prevent the steam and core gases 
from escaping. A moulding sand tot 
aluminium alloys will generally meet the follow- 
ing specifications :— 


castings being too 


good 


Compressive strength, Ibs. per sq. in. .. 5-9 
Permeability (A.F.A. Standards) a 4-8 
Clay content, per cent. = 20-35 
Fineness number 175-250 


Coarser sand with less clay bond can be used. 
This will depend largely upon the type of cast 
ings made, Hexibility of sand handling methods, 
and supply of sand available. 

Facing.—It is not common practice to use 
a facing sand for aluminium alloy castings ex- 
cept in special cases. If the moulding sand used 
will meet the above specifications, it will be 
fine enough to impart a satisfactory smoothness 
to the casting. 

Gating and Heading.—Because many alu- 
minium alloys are ‘‘ hot short ’’ at temperatures 
slightly below their freezing points and have a 
high solidification shrinkage, there is a tendency 
for draws, shrinks, and cracks to occur unless 
the mould is properly gated. The strength of 
castings is dependent to a great extent upon 
the proper proportion and location of gates. 
lt is frequently possible to increase the strength 
of improperly gated castings as determined by 
actual breakdown tests, by as much as 50 to 100 
per cent. through the redesign or relocation ot 
the gates. 

As a rule, castings should be gated in such 
a Manner as to promote progressive feeding so 
that the sections farthest from the gates should 
be the first to solidify. When a light section 
adjoins a heavy section, the gate should usually 
enter the lighter section. Im many instances, in 
order to equalise the rate of solidification in 
heavy and light sections, it is necessary to place 
a riser on the heavy section to feed it, and 
increase its rate of solidification by the proper 
use of chills. 

Multiple gating is recommended, that is, the 
metal should enter the casting through a num- 
her of gates instead of one or a few as is 
customary in iron practice. The use of multiple 
gates will permit pouring at a lower temperature 


by minimising local overheating of the sand, 
and will ensure a rapid and even rate of 
solidification in all parts of the casting. Gates 


should be placed so that the metal will enter 
the mould cavity with a minimum of agitation 
to prevent the formation of oxide and dross. 
It is advisable to employ skim gates as much 
as possible. 

When determining the location of risers, the 
moulder should consider ease in cleaning and 
trimming. For this reason, the position of 
risers should be such that their removal may be 
affected with the minimum of time and trouble. 
Risers must be of sufficient size so that they will 
remain molten until the casting has completely 
solidified, acting both as reservoirs and pressure 
heads. They should also be cut into the mould 
in such a manner that they will function satis- 
factorily and, at the same time, be easy to re- 
move during the trimming operations. 


* Report of the Non-Ferrous Division Committee on Recom- 
mended Practices of the American Foundrymen’s Association 

* Testing and Grading Foundry Sands, Standards and Ten- 
tative Standards,” 1931, American Foundrymen’s Association 
pp. 132-135. 


avitation. l 


The aluminium-copper alloys containing ap- 
proximateiy 4 per cent. copper are the most 
susceptible to ‘‘ hot short ’’ cracks. Added 
precautions must be observed in the foundry 
practice for these alloys to prevent as much 
is possible any resistance of the mould to con- 
traction. The placing of gates, sprues and 
risers, both with respect to the casting and flask 
bars, the ramming of the sand and strength 


or! cores, 


as well as the placing of chills, must be 
carefully considered when handling these alloys. 


The aluminium-silicon alloys, both common and 
heat-treated, are practically free from ‘ hot 
shortness,’’ a property which is often utilised 


in making intricate castings. The alloys contain- 

ing magnesium tend to dross when subjected to 

‘ towards dross forma- 

tion varics with magnesium content, being some- 
: 


What 


tendency 


t aluminium-silicon 
than in the aluminium-magnesium alloys. 
It is therefore necessary to gate and pour in 


heat-treated 


alloys 


such a way as to exclude dross from the casting. 
In the case of both ty f allovs, it is ad- 
isable to use specia aming devices to 


accomplish this. 
Cores for aluminium castings 
should be made as soft as is consistent with safe 
handling. Because of the ‘‘ hot short ’’ 
dition of some of the allovs at temperatures just 
below the solidification point, it is important 
that the cores offer a minimum resistance to the 
contraction of the cooling metal. 


Cores. alloy 


con- 


This of course 


applies to a lesser degree to the aluminium-silicon 
alloys than the aluminium-copper alloys. 
Suitable core sand consists of a mixture of 


silica sand and sometimes moulding sand, held 
together by an added artificial bonding material. 
The usual bonding materials are made chiefly 
from linseed and other resin, dextrin, 
pitch, flour, or combinations of these materials. 
The selection of the proper binder and _ the 
core mixture is dependent upon the use to which 
the core The properties of cores may be 
regulated by varying the percentage as well as 
the kind of binder used. 


oils, 


is put 


Melting and Pouring 
Types of Melting 


allovs are most 


-Aluminium 
remelted for foundry 
fired pot furnaces, either 
tilting types. These may 
be fired with gas, fuel oil, coke or electricity, 
although gas or fuel oil are generally used be- 
cause of convenience and economy, and _ also 
because their use permits close control of furnace 
Such furnaces are preferably fired 
re being taken to prevent the pro- 
ducts of combustion from contacting the molten 
metal. Melting by a direct flame as in rever- 
heratory type furnaces or in crucible type 
ere the flame impinges on the metal, 
is not a preferred practice because of the pos- 
sibility of 


Equipment. 
i 

commonly 
use in individually 
of the stationary o1 


1 
} 


temperature 


Sage : 
lndtirectiv, ca 


rurnaces wW 


absorbing gases which may later cause 
pinhole porosity. This tendency increases with 
melting temperature. A crucible 
recommended when the latter type 
4 furnace is used for aluminium alloys. 

Cast-iron melting pots are often used with the 
above furnaces and prove very satisfactory pro- 
viding that suitable care is taken to prevent 
excessive iron pickup during the melting opera- 


increase in 


cover 1s 


tion. They should be carefully cleaned at the 
end of each dav, and then given a suitable coat- 
ing to act as a protection against the action of 
the molten metal. A whiting wash has been used 
with good results in many foundries. Non- 
metallic melting pots such as graphite or car- 


borundum are often preferable to iron melting 
pots for some of the alloys. This is particularly 
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true of the aluminium-silicon alloys to be heat- 
treated and the aluminium-magnesium alloys 
because of the detrimental effect of iron u on 
mechanical properties and corrosion resistance, 
Ordinary plumbago crucibles can also be used 
satisfactorily without absorbing an appreciable 
amount of silicon from the crucible. 
Precautions.—An important consideration is 
the temperature of melting and pouring. The 
metal should be poured at the lowest possible 
temperature at which the casting will not mis- 
run and still allow air bubbles and dross to escape 
from the metal before it solidifies. However, it 
is not sufficient that only the pouring tempera- 
ture be low. The melting and holding tempera- 
tures should be kept at a minimum to prevent 
the formation of oxide and absorption of furnac 
gases. Alloys which have been overheated will 
show a coarser, more open grain structure than 
which been properly 
though they are cooled to the proper tempera- 
Similar results are observed 


those have melted, even 
ture before pouring. 
it the alloys are held in the molten state for a 
long time before they are poured; the higher the 
holding temperature, the shorter the time 
required to produce inferior results. If the metal 
has been injured by overheating, the harmtul 
effects may be at least 
allowing it to solidify and remelting under prope1 
temperature control. 

Accurate control of metal temperatures from 
the melting furnace to the pouring ladle is an 
essential part of foundry technique. Thermo- 
couples protected by a suitably coated cast-iron 


partially corrected by 


controlling the tem- 
perature in the melting furnaces. For rapid and 
accurate temperature determination immediately 
pouring, an chromel-alumel 
thermocouple made from No. 8 gauge asbestos- 


tube are recommended fot 


before open-end 
covered wire and connected by proper lead wires 
to an indicating pyrometer will give satisfactory 
results. Such a couple should be agitated slightly 
while in the metal to prevent the metal bridging 
the leads at the surface. 

Fluring and Deovidising.—With satisfactory 
melting practice it is not necessary to use a flux 
to obtain fluxing is 
sometimes beneficial, particularly when consider- 
able foundry scrap or metal is in- 
cluded in the melt as often customary in the 
case of the common aluminium-copper 
For this purpose such fluxes as active or inert 
gases, volatile chlorides and fluorides, or stable 
metallic salts are generally used. Of these, zin 
chloride, aluminium chloride, a mixture of one or 
fluorides or cryolite, and 
chlorine gas are in most common use. Fluxes 
more alkaline-earth metal 
application with the 


good castings. However, 


secondary 


alloys. 


more chlorides and 
composed of one or 
salts find particular 
aluminium-magnesium alloys. A number of these 
appear on the market under various trade 
names, although it is suggested that recommen- 
dations as to the type of flux be obtained from 
he manufacturer with which the 
flux is to be used. 

The operation of fluxing must, however, be 
carefully and properly carried out if any benefits 
are to be realised. When solid fluxes are em- 
ployed, they must be absolutely dry. and used in 
such a manner that the maximum amount of 
molten metal is acted upon. Gaseous fluxes are 
generally piped to the bottom of the melting pot 
and allowed to bubble through the metal. 

Melting and Pouring Range.—If the metal is 
alloyed in the foundry, the aluminium is first 
melted, and at approximately 705 to 730 deg. C. 
the necessary alloying elements are added in the 
form of commercially pure metals or rich alloys 
with aluminium. Iron should be added at tem- 
peratures above 760 deg. C. to effect solution. 
The order of adding the alloying elements is 
usually copper, silicon, iron, manganese, nickel 
and magnesium. The alloying additions should 
be made gradually and in pieces of such shape 
and size that the molten aluminium will not 


. + 1! 
ot the alloy 


freeze and rapid solution will take place. The 
metal should be thoroughly stirred after the 
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in solution. . It is possible 
final casting alloys in ingot 
required chemical composi- 
the most simple method for 
ce it is only te 


@erTrendy el 


necessary 
minating 


irregu- 
stirring 


tage ot foundry scrap is 
material should be charged 
of molten metal for the 
vot This procedure will 
me, because pure alumi- 


a somewhat higher tem- 


he in the form of large 

h will also retard melting. 
pple to alloy ingot. The 
mperatare of aluminium 
higher than necessary to 
he castings. It is possible 


re at 645 deg. C., but most 
poured between 675 and 
Finishing 
e usually removed trom 


of a band-saw of suitable 
operated at speeds ot trom 
re {t. per min. In some 

( ary to remove risers by 
chisels The final finishing 
ally performed by grinding 
s and files. Sand blasting 
h as a means otf cleaning 
particularly for architec- 


degree of finish is largely 
ise to which the casting 
methods may be done 

ne torch or electric arc, 
slight surface defects, 

nd misruns, Is not recom- 
hould preterably be pre- 
Y TO Inimimise the danger 
should likewise be cooled 
iperature after welding. The 
oys are relatively easy to 


free from the tendency 
intric 
thickness exist. 
susceptible te 
shortness.”’ 


+ 


re 





the casting 1s very 


in section 


are 
owing to 
esium alloys are extremely 


* hot 


factorily because of dross 
of the molten alloy. 
tings lend to 


ds of ornamental finishing. 


themselves 


finishes as produced by 
satin finishing are readily 
ing equipment of the same 
her metals. Abrasive wheels 
muslin buffs 6 to 12 in. in 


of the desired size is glued 
operating at speeds ol 
higher polishes, muslin 
polishing material, such as 
be 


combinations 


used. 
of 
or 


compounds, may 
nes ol 
circular wire 
bbing. 
ations, electroplated finishes 
plated 
mium are as easily applied 
other metals, 


finishes as_ nickel, 


as to the 


e p 


pro- 


recautions are observed. 
to elect 
d to the particular job. 
electroplated find 
parts not subject to 
exposure. 


the type ol alloy 


coatings 


es ior 


cess of 
1 as a means of finishing 
Several 


oxidation or anodic 
a lOy castings. 
electrochemical 
being differentiated by the 
the 


ing such 


processes are 


similar, in that the article to be coated 
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made anode in 


position. 


is the a bath of specified com- 
The oxide coatings so produced possess 


in addition to their protective value remarkable 
} 


abrasion resistance, dielectric characteristics and 
electrical-insulating properties. Certain types 
of coatings are very absorbent and can be 


readily by 


ments, 


impregnated dyes and mineral pig- 
both for colour effects and to increase the 


corrosion-resisting properties. 


Heat-Treatment? 


aluminium 
allovs may be materially improved by a suitable 
The heat-treatment em- 
ployed is determined in most cases by the pro- 


The mechanical properties of many 


heat-treatment. tvpe ot 


perties desired in the castings. Alloys, given 
a solution treatment, possess the highest due- 
tility and impact resistance. This treatment con- 


sists of heating the casting to a known tempera- 
ture, holding at that temperature for the correct 
length of time and then quenching. The object 
this the soluble 


ot treatment is to bring con- 
stituents of the alloys into solid solution, and 
to retain this solid solution in a supersaturated 
condition by rapid cooling. A heat-treatment 
of this type is desirable when maximum shock- 
resisting properties, combined with high 


strength, are required. 

A precipitation treatment following the solu- 
tion treatment results in a material 
in the yield strength, tensile strength and hard- 


increase 


ness of the alloy at some sacrifice of ductility. 
This treatment is carried out at a relatively low 
temperature for a predetermined length ot time. 
Maximum strength and hardness are obtained by 
prolonging the precipitation treatment. 

Certain also 
ments 


alloys are to 
strength 


treatment 


subject improve- 
hardness through a _ pre- 
Such a treatment, 


ih and 


cipitation only. 


either by itself or in connection with a solution 
treatment, and with proper selection of time 
and temperature relations, is also used to mini 
mise the tendency for castings to “* grow when 


service at 
treat- 
very 


they are subsequently 
elevated 


ment 


placed 
temperatures. A precipitation 
often used in the 
to possible quenching 
stresses which might introduced if a solution 
and providing that the 
resulting properties in the casting are satisfac 
tory. Such treatments usually vield 
strength, tensile strength and hardness, do 
not improve elongation. 


in 


alone is case ol 


intricate castings avoid 
be 
treatment were used, 
increase 


but 


Defects, Their Causes and Prevention 


The principal defects in aluminium-alloy casi 
ings 


other than those resulti 


g from improperly- 
tempered sand, are those due to poor moulding- 
and inclusions, 
shrinkage, porosity and cracks. Such defects are 
largely a function of melting, pouring and 
gating practice and their elimination must come 
through or in all 
t these Dross blow-holes are 
usually caused by improper pouring and gating, 
which permits too great an agitation of the metal 
as it is poured and as it enters the mould cavity. 


or core-room practice and dross 


improvement change some or 


factors. and 


Too much dirty scrap in the melt and imprope: 
the metal, both in the melting fur- 
nace and pouring ladle, are responsible for much 
carried into the 


skimming of 


dross being 

The ol in certain 
parts of the casting indicates lack of feeding o1 
solidification. Thi 


castings. 


presence shrinkage cavities 


perhaps a too slow rate ol 


tvpe of shrinkage can usually be eliminated )y 
the use of adequate risers ; by a suitable com- 
bination of chills and risers; by a change of 
gating such as to supply cooler metal to the 


areas in which the shrinkage has occurred. 

Surface shrinkage, when accompanied by rela- 
tive large-grain size, is generally an indication 
or a high-pouring temperature. 
the number of gates it 


By increasing 
may be possible to poul 


2 Many of the heat-treatment processes for aluminium alloys 
are covered by a number of existing U.S. Patents, including 
Nos. 1,508,556, 1,572,488, 1,304,534 and 1,572,487. 


the casting at a lower temperature, thus decreas 


ing the amount of hot metal at any one point 
and overcoming the tendency for shrinkage to 
occur. High-pouring temperature is not, how- 
ever, the only cause of surface shrinkage. It is 


sometimes caused by hard ramming, which lowers 


the permeability of the mould. shrink- 
age on cored castings sometimes indicates a core 
shift or sag, 
which, 


Surtace 


resulting in uneven wall thickness, 
affect solidification. 
Thin castings will often show surface shrinkage 
at the yates ; thi 


riser in the runner « 


in turn, the rate of 


may be eliminated by a smail 


utside of the gate. 


The question ol pin-hole porosity, in the form 
of tiny cavities often uncovered when casting 
are machined, continues to puzzle foundrymen. 
lis origin is not clearly defined, but it usually 
is the result of a combination of a number of 
factors. For this reason there are listed below 


the principal factors which influence the occur- 


rence of pin-hole porosity:-—(1) High-melting 
and pouring temperatures—absorption of gas in 


unknown 


insuffi- 


melting; (2) high percentage of scrap 


origin or composition and not clean; (3) 


cient feeding; (4) rate of solidification too slow ; 
(5) sand too wet or rammed too tight; and (6) 
composition of alloy—porosity will vary with 


types of alloys. 


(To he 


com lude d.) 








New Research Laboratory of the London 
Midland & Scottish Railway Company 


(Concluded from 153.) 


page 


for the preparation of test-pieces and the manu- 


facture of apparatus. In the metallurgical sec- 
tion, facilities are provided for the melting, 
casting and heat-treatment of metals. Testing 


sands is also available, 
conducted 


35-k.v.a. 


or foundry 


weld 


equipment I 
and experimental] 
iT required. The 
high-frequency spark-gap-induction melting fur- 


ng work can be 


Turnaces comprise a 


nace, complete with ingot moulds and a small 
gas furnace for heating the feeder heads. In- 
gots up to 18 lbs., we ght of steel may be made, 
and their forging conducted in one of the 


A 2i-k.v.a. 


s also available for melting. 


smiths’ shops of the adjacent works. 
resistance furnace 


Heat-treatment is conducted in a 14-k.v.a. 
furnace with automatic recording temperature 
control, whilst a 9-k.v.a. furnace with automatic 
control up to 1,350 deg. C. is provided for high- 
temperature work. A circulating air-tempering 
furnace, taking 4 k.v.a. and thermostatically 
controlled from 100 to 700 deg. C., is also avail- 
macl quenching tanks, 
etc., complete the equipment. For sand testing, 
a Simpson-August mill, a “ moisture 
tester, sieve shaker for particle grading, bottle 
shaker for deflocculating clay, two types of gas 
ramming apparatus, and a 
strength-testing apparatus have 

A small rod-grinding mill is also 
experimental work. Paint and 


laboratories al are important sections 


able, and weighing nes, 


Speedy il 


permeability and 
compression 
installed. 


for 


heen 
available 
textile 
of the main building. 


sO 





Midland tronworkers’ Wages 
The 


sliding scale of the 
soard sl ows an 
£9 11s. 10d. in July and 
September and October 
24 per cent. in ironworkers’ 
months beginning Monday next Selling prices are 
now higher than thev have the 
months of 1932. Outpc* is still far below what used 
to be regarded the normal owing to the slow 
recovery in the finished-iron trade, but September 
and October were the two best months since January 
and February last. With the increase now 
wages will be 30 per cent. above the basis of 13s. 6d. 
per ton for puddling. 


under the 
Steel Wages 
from 


10d. in 


ascertainment of selling prices 
Midland Iron and 
advance in the av 
August to £9 
This carries an increase of 
for the two 


erage 
13s 

wages 
been 


since opening 


as 


accruing, 
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German Symposium on Corrosion 


CORROSION 


In 1931 the Verein deutscher Eisenhiittenleute, 
the Verein deutscher Ingenieure, the Deutsche 
Gesellschaft fiir Metallkunde and the Verein 
deutscher Chemiker, followed later by the 
Deutsche Verein von Gas und Wasserfachininne) 
and the Reichsausschuss fiir Metal!schutz, agreed 
to collaborate for the purpose of studying, and 
exchanging information regarding, the subject 
of metallic corrosion. An annual symposium was 
also planned and this year took place at Berlin 
last month under the wgis of the Verein deut- 
scher Chemiker. The general subject selected for 
discussion was corrosion in_ cold water, 
on which a large number of Papers were pre- 
sented. Reference to and summaries the 
principal contributions are given with 
some notes from the discussions. 

Pror. Dr. W. J. Mi.ver presented a Paper 
entitled ‘‘ Principles of the Theory of Metallic 
Corrosion,’’ which was illustrated by films show- 
ing the formation of protective surfaces and 
their importance to the corrosion-resistance of a 
metal. The lines of his Paper followed essentially 
the corrosion theory propounded by him in 1933. 
The protective action of these films is determined 
to a large extent by the proportion of pores 
formed at which a local current flows from the 
exposed metal surface to the oxide layer and 
which has a passivating effect in the pores only 
when the exposed metal surface is at most 
approximately a thousandth part of the total sur- 
face. Measurements have shown that also in 
inert solutions a porous corrosion layer is first 
formed, the surface of the pores, however, 
diminishing very rapidly, to such a degree that 
even during long exposure no corroding effect is 
observable. On the other hand, in chemically- 
active solutions the pore surfaces increase with 
time. This behaviour affords a basis for explain- 
ing corrosion passivity and its relationship to 
the electro-chemical passivity of base metals. The 
author suggests that a metal is attacked when 
its natural or artificial protective film is porous, 
and where between a thousandth to a hundredth 
part of the surface is exposed, while no corrosion 
sets in if a larger proportion of the total surface 
is exposed, i.e., the free area of the pores is 
smaller. The pore area is naturally determined 
by the action of the attacking medium on the 
protective surface film. The difference in corrodi- 
bility of chromium steels and plain steels is that 
the natural oxide layer of the former is not 
attacked by those media which destroy the 
natural film on ordinary steels. 


ol 
below, 


Rapid Measurement of Corrosion 


Progr. W. Paumaer discussed rapid methods 
for measuring corrosion. As according to theory, 
corrosion is due to the formation of local galvanic 
elements, the conductivity of the solution film 
over the metal attacked must be of great import- 
ance. Therefore, the author iron 
should corrode more quickly in calcium-chloride 
solution (5.5 N) of optimum conductivity than 
in brine of the same concentration, and in the 
latter quicker than in water, and in the water 
quicker than in air, since corrosion can only 
proceed while the ‘ron is wetted. The author 
hence that corrodibility be measured 
in the optimum calcium-chloride solution or in 
lithium-chloride solution, by wetting a series of 
weighed samples with the solution, allowing them 
to stand for different times, and reweighing 
after removing the rust. Experience has shown 
that the conditions under which such estimations 


suggests, 


rcve 
suggests 


are made must be standardised, or else un- 
reliable results are obtained. 

Pror. Dr. V. Konuscniitrer discussed what 
he termed ‘‘ topochemical’’ aspects of the 


corrosion problem, in other words how far the 
environment and locality of a corroding article, 


IN COLD WATER 


and also its geometrical form, affect the corrodi- 
bility. This subject was recently discussed in a 
Paper before the Faraday Society of London. 


A Corrosion Unit 


dealt with the standardisa- 
data and tests, as a sine qua 
non for the comparison and interpretation of the 
results of and measure- 
ments made at different times and by different 
investigations. A generalised quantitative unit 
to express corrosion loss is not practicable, for 


Dr. 
tion 


Fritz Top1 
of corrosion 
observations 


corrosion 


corrosion results not onlv in a loss of mass 
also in a 


but 
legradation in quality, with reductions 
in the physical properties. 
by 


A standard suggested 
in Germany is at 
in weight of unit 
mm. per day, 
coefficients 
has been 
in thickness of a 
material in mm. per day, or the time taken for 
the reduction in thickness to total 1 mm. The 
difficulty of arriving at a satisfactory universal 
unit to shared by the 
problem of arriving at standardised methods of 
corrosion testing. In this connection the author 
pointed out the multiplicity of testing conditions 
employed and how their variability detracts from 
the 


chemical manufacturers 
limited to the 
mass expressed in gms. 
corrosion 
tween 0.0001 
proposed to 


present loss 
per 
given as 
and 10,000. lt 
give the reduction 


Sq. 


values 


being be- 


also 


measure corrosion is 


comparative and practical value of the 
results obtained. 

In the discussion on this Paper there was 
much scept sm as to the practical value of a 
standardised scientific unit to express corrosion 
loss, especially as corrosion is not uniform over 
the attacked surface, but essentially localised. 
Moreover, the velocity of corrosion is very vari- 
able and determined by various factors, which 
are not taken into consideration by any of the 


standard units proposed hitherto. Very little is 
also known of the exact laboratory conditions 


required for corrosion tests which will simulate 


exposure in practice as far as possible, and thus 
enable conclusions of practical value to be 
drawn. In this direction some general standar- 
disation of procedure is very desirable, and 
would assist much in arriving at comparable 
data. 

Dr. G. Wrecarp discussed the corrosion of 
metallic materials and products in waterworks 
plant, where galvanised-steel tubes and copper 
brass filters are exposed to the corroding 


action of natural water and its various impuri- 


ties, notably carbon dioxide and hydrogen sul- 
phide. In ten vears a protective galvanised 
surface was found in several cases to have com- 


pletely disappeared. Steel water pipes in Berlin 
have been examined periodically and compara- 
tively little At one point, 
however, corrosion pits 9 mm. deep were de- 
tected, and examination of the surrounding soil 


corrosion observed. 


showed the presence of a large percentage of 
pyrites. The original protective coating was 
not of the same high quality as present-day 
bitumen coatings, which latter would hardly 
be attacked in the same circumstances. 


Dr. F. EIsENSTECKEN read a Paper on the 
effect on steel of permanent and intermittent 
immersion in water, in which he pointed out 
that while laboratory tests had given very 
divergent results under apparently comparable 
conditions, the fact had that the 
corrosion on intermittent immersion was greater 
than ontinuous immersion, and that the 
former function of the period of im- 
mersion per diem. Thus investigations with a 
steels had revealed that the maximum 
loss in weight was obtained when the immersion 
wis between 6 and 15 hrs. per day. The 
author has studied the various types of corrosion 
product obtained on intermittent immersion and 


vet emerged 


on ¢ 
was a 


series of 


DECEMBER 19, 1935 


measured the products dissolving in the corr« 


ng 
medium, those collecting at the bottom of the 
test vessel and those lightly adhering to the 
original material. From these values and the 
loss in weight after pickling the rust remaining 
on the material was estimated, and it was found 
that with short times of immersion the bulk of 
the corroding products adhered tenaciously to 


the material, and that as this time increased the 
amount of soluble’ and 
products also increased. 


detachable corrosion 


loss 1s Iso 


Corrosion 
related to the season of the vear at which tests 
that atmospheric tem- 
even in the laboratory, 
As to be expected, the 


are made, these showing 
perature and humidity, 
are determining factors 
action of these factors is particularly marked 
intermittent tests. Moreover, the 
author emphasises, these and other observations 


show the great care which must be taken in trans- 


in 
immersion 


lating laboratory results into practice, especially 


as many of the factors affecting corrosion are 
still obscure. 

Dr. C. Cartes discussed the local corrosion of 
iron and steel in dilute aqueous solutions, his 
observations indicating that where these metals 
are in contact with porcelain, hemp and other 


non-corrodible materials, In aqueous salt or acid 
solutions there is a marked increase in corrosion 
along the lines of This observation is 
quite general where such contact exists, and the 
author has established the passivation media re- 
sponsible for 


contact 


such corrosion, 


or promoting as 
well as determined the concentrations of the 
solutions at which attack ceases. Potential 
measurements with passive-iron electrodes in 


contact with porcelain, iron or rust in K_ per- 


manganate and chromate and NaOH solutions, 
showed that as corrosion cracks and pits are 
formed the potential of the iron assumes 


negative values. Where the potential in the 
cracks is positive with respect to the iron no 
corrosion On 
similar observations, the author 

probable explanation of the 
phenomenon of local corrosion. 


is observed to occur. the basis of 
and 


advanced a 


these 


Degree of Passivity 


Pror. Dr.-Inc. E. Prwowarsky dealt with the 


relationship of structural characteristics of cast 
iron to its corrosion, with special reference to 
the part played by graphite, silicon and phos- 
phorus in the iron. Dr.-Puim. L. W. Haase 
discussed the corrosion and_ protective-surface 


formation of cast-iron cold-water mains. point- 
ing out that the same material under equivalent 
external conditions ¢ exhibit variable de 
polarisation velocities, different alkalinity values 
at the walls and a different hydrogen pressure 
at the surface. 


an 


The variability of these factors 
the difference in the degrees of cor- 
Thus, excessive depolarisation 
velocity and alkalinity prevent a deposition in 
crystalline form of the 


determines 
rosion. an 


substances forming the 


protective surface, while an excessive hydrogen 
pressure counteracts the formation of hydroxyl 
ions and reduces the oxygen concentration. 


Laboratory experiments with various plain cen- 
trifugally-cast pipes through which a current of 
water was passed were therefore carried 
of these 
the temperature, rate of flow and pressure being 
maintained 
the 


out 


factors, 


to 


determine the limiting values 


constant. Only the properties of 


water were altered, viz., the alkalinity, 
acidity and carbonate content. It was found 
that with plain cast iron under specific condi- 
tions a natural protective surface is rapidly 
produced, the skin on the iron promoting or in- 
hibiting such formation according to the pro- 
perties of water. Usually, this skin promotes 


the formation of the protective surface, although 
if a carbonate surface is required and the skin 
is fairly complete, the alkalinity must not be 


kept too high. These conclusions have been 
confirmed by several months’ observations in 
practice. 

Dr.-Poit. E. NauMAnn discussed recent ex- 


perience of the de-acidification of public water 
(Concluded on facing page.) 
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Decarburisation of Alloy Steels by 
Hydrogen 


BavkLon and HeEtmut GUTHMANN, 

n a recent issue of ‘‘ Archiv fiir das 
hiittenwesen,’’ state that, although the 
yn el by hydrogen is an im- 





termining the life of many 


ructures 1! emical plants, only a few 
vations of this problem have been pub- 
The follow work on alloy and carbon 
is been carried out to form a continua- 


es on the decarburisation of 
iukloh, W. v. Kronenfels and 
ne methods used the 
he previous work on cast iron. 
ons of which are given 


were 





I, were prepared in a small are furnace 
ere normalised before being tested. About 
oms. of turnings from each steel in a 
ere placed in one of the compartments 
ded quart oat and heated at the re- 
temperature in a hydrogen atmosphere 
ibe furna The velocity of the hydro- 


as to avoid the carburisa- 


ie samples at the exit end of the 
by the hydrocarbon gases in the hydroger 


arbon steels is worth noting that the 
of decarburisation above 700 deg. C. in- 
with the carbon content of the steel, 
is below tl temperature the higher the 
on of carbon, the slower is its removal 
1) If it be admitted, apart from con- 
ms of carbide-diffusion rates and the 
vy of « le with hydrogen, that the 
of decarburisation is bound up with the 


diffusion of hydrogen through the steel, 





results recorded coincide with the find- 

G. Lewkonja and W. Baukloh, who 

it the permeability of steel to hydrogen 

0 deg. C. and 1,000 deg. C. increased con- 
vy with the carbon content. The in- 

‘ f the bon content on the rate of 
n of hydrogen through steel at tempera- 
w 700 d has not yet been deter- 














SARENFANGER dealt with 


German Symposium on Corrosion 
(Clonclude } 


fac ing page <a 


the 
dolomite 


es, with spe reference to prepara- 
(burnt with the 
im carbonate decomposed, 
bonate retained in an un- 
soft waters be de 
irrespective of the con- 
arbon dioxide. It removes 
| manganese present in the water. 


can 
by this process, 
also any 
Dr. 
the protection of 
urfaces immersed in sea water, and H. 

rzE analysed in separate 
he functions and uses of protective coat- 
umen character and the 


SCHUI 


1poer. 


ng tl vymposium, which had attracted 
eries of Papers and an interesting 
Dr. F. Tédt, the chairman, again em- 

1 the nece I ror the 
and 
problems. 


closest collabora- 
observers 
tesearch 


and 


etween investigators 


en- 
and 


systematic, careful 





paid e economic aspect of corro- 
and )rrosion measures. The 

Oo he sunt of corrosion taking 
pecif tructures and materials was 
portant, not least in view of the fan- 
Ss made the annual loss of metal 

ilt of cor n, claims which the metal- 
nd chemist knew were based on falla- 


tended to exaggerate 


serious technical 


soning, but which 
sly and uselessly a 


in the eyes of the public. 


mined, but it is possible that such an investiga- 
tion would provide an explanation of the rever- 


sal in decarburisation velocities below the A, 
point. 

With nickel steels, the decarburisation at 700 
leg. C. and 850 deg. C. is lessened in an unusual 


manner by increasing percentages of nickel, as 
shown in Fig. 2. The steels with 0.54 and 1.47 
per cent. Ni show a minimum rate at 
850 deg. C., although with less nickel a maxi- 
mum is obtained at this temperature. At about 
900 deg. C. the two sets of curves intersect, the 
steels with the higher nickel contents showing 
an extremely rapid increase in the rate of de- 
arburisation with rise of temperature. It might 
ve thought that some relationship would exist 
these results and the equilibrium 
diagram for the Fe-Ni-C system, but no indica- 
tion of such a connection could be found for 
these steels, or for any of the other steels dealt 


even 


between 


7/ON 


SA, 


For the precise determination of the effect of 
a single element on the permeability of an alloy 
to hydrogen, the use of very pure raw materials 
is essential, and when, as in the present researt h, 
commercial steels are employed, the possible in- 
fluence of accessory constituents, either alone or 
in combination, may be considerable and cannot 
be neglected. 

The within the tempera- 
ture range of the experiments, show a minimum 
attack with an alloy content of 0.51 per cent. 
Mn. A similar minimum in cast irons 
at 800 deg. C., but in this case the manganese 
content is approximately 3.5 per cent. It may 
thus be suggested that for the slowest rate of 
lecarburisation there exists a certain ratio be- 
tween the carbon content and the optimum alloy 


manganese steels, 


is shown 


ontent. As already mentioned, the rate of de- 
arburisation and the speed of hydrogen diffu- 
sion increase considerably with increase of 
arbon content, and accordingly the optimum 


of alloying element also increases 
with higher percentages of carbon. 

As Figs. 5 to 9 the rate of decarburisa- 
tion is generally decreased by additions of sili- 
con, tungsten, molybdenum, tin and copper, but 


at high temperatures the curves approximate to 


proportion 


show, 





A, 


F CARB 





S 


1000 790 
TEMP IN °C 


G50 


700 B50 ~ 7000 700 


with in the research. A consideration of the 
results, however, seems to point to some ratio 
between the alloy content and the carbon con- 
tent as being the factor controlling the rate of 
decarburisation by hydrogen. 

The great resistance of chromium steels to de- 
arburisation by hydrogen has already been well 
established, but it is surprising to find that the 
hydrogen attack at all temperatures is almost 
negligible in steels containing up to about 0.9 


per cent. Cr. With slightly higher chromium 
ontents, the rate of decarburisation increases 


onsiderably, as shown in Fig. 3. With less than 
0.9 per cent. Cr, the decarburisation velocity is 
increased, as is indicated by the curve for 
the steel with 0.57 per cent. Cr, and it would 
appear that round about 0.9 per cent. Cr is the 
hest composition for resisting hydrogen attack. 
These results compare very well with those of 
Baukloh. Kronenfels and H. Guthmann, who 
found that the lower chromium contents were 
associated with an enhanced resistance to de- 
carburisation. 





also 





/ Fics. 1 to 9. 


EFFECT OF 
ALLOY AppI- 
rIONS ON THE 
HyproGeEn - De- 


CARBURISA- 
TION OF STEEL 
AT DIFFEREN’! 


TEMPERATURES. 


those for unalloyed steels. With copper steels, 
the slowest attack was found with 0.64 per cent. 
Cu, but the influence of this element was not 
marked in any proportion. Silicon and tung- 
sten in increasing quantities bring about a 
steady decrease in the rate of hydrogen attack, 
but the relationship in molybdenum steels is 
irregular, a steel’ with 0.48 per cent. Mo having 
the greatest decarburisation rate, although this 
was still slower than the attack on unalloyed 
steel. The two steels alloyed with vanadium 
were more rapidly attacked than plain steels at 
700 deg. C., but the higher proportion of vana- 
dium had a favourable influence. 

The results can be considered only a prelimi- 
nary contribution to the subject, and for’a more 
exact determination of influence of alloying 
elements, steels more directly comparable with 
me another will have to be used. Investigations 
are being conducted to elucidate these matters, 
and to determine the relationship of rate of de- 
carburisation to the equilibrium diagrams con- 
cerned and to the structure of the alloys. 








Indian Small Foundry 
Practice 


By W. E. J. Beecnine, A.C.G.1. 


The contrasts between United Kingdom and 
foreign foundry practice are many. In the case 
of India, the difficulties encountered in trying 
to produce marketable work are great. Labour 
usually looks upon industrialism as an interlude, 
agriculture being the primary activity. The 
towns, however, are attracting the more ambi- 
tious, and the well-appreciated need of trained 
men is being met by technical schools and works 
imparting the necessary knowledge and practice. 

The artistic instinct of the old-time craftsman 
expressed in wood and stone has found a new 
venue in moulding. The tendency to continual 
touching-up, and the excessive graphite washing, 
is sometimes reluctantly compelled to give way 
to the urgent demands of casting day. 

Some experience is afforded from the follow- 
ing practical example covering a shop with two 
cupolas of 5 and 2 tons respectively, an average 
weekly output of 15 tons handled by two cranes 
of 10 and 7 tons. Seventy-five per cent: of the 
work is mainly floor moulding, and the output 
included complicated engine cylinders, complete 
fuel pulveriser casings, traction-engine wheels, 
water, drainage and electrical fittings; from a 
two-part ten-ton drop-stamp block to 
piston rings are dealt with. 


small 


Crucibles 


TaBLeE I.—Details of Operation of Pit-f red 


‘ + ¢ : Time 
‘ruci- S ig- . 
| Cruci on Pig ea 
Job. ble | scrap. | iron. Lb 
No. | Lbs. | Lbs. | ~“”™ = 
| hrs. 
Decorative | 
railing | 
heads .| 60 56 56 112 23 
} 
{ = 
Piston rings | 60 |Hard “ Nil 112 24 
\Scrap 
Pulveriser 
baflle 
plates ..' 12 168 56 400 4} 
Loam, consisting of a local red sand, is used 


for general work, and for finer machined cast- 
ings a green sand of one part yellow sand of 
high silica content with one part of brickdust, 
and one-half part of coal dust—the whole well 
mixed, shaken and graded. Suitable river sand 
not being available, parting sand is made up by 
grinding ordinary roau sand in a mortar mill. 
Patching of the cupola lining took place after 
every melt with a mixture of fireclay and red 
sand mixed with a little parting sand to form a 


paste. Complete relining is needed about once 
every six months. 


In charging, one cwt. of coke is placed on the 
bottom, then four cwts. of metal—new pig mixed 
with scrap—then three charges, each consisting 
of six cwts. of metal, nearly three quarters ot 
coke, and fifteen pounds of limestone to a depth 
of about seven feet six inches. 

Tapping is effected about an hour after charg- 
ing, and then every twenty minutes, adding 
fresh charges as required. Pouring of the suc- 
cessive tappings among the heavy rough work, 
and the finer machine castings depended on the 
experience of the foreman and the weather con- 
ditions. The latter, especially during the mon- 
soon, greatly affect the sulphur content of the 
coke. 

Small urgent breakdown jobs are met from a 
coke-fired pit furnace, having up to 240 pounds 


crucible capacity, and a tew examples of the 
mixtures used are given in Table 1. The con- 


struction of a small tilting furnace greatly re- 
duced the crucible burnouts, due to insufficient 
cleaning, and lowered the fuel costs. 

Core materials are mainly hay ropes, plastered 
with a red-sand mixture and held by nails. The 
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drying oven, about 12 ft. by 20 ft. and about 
S ft. igh, is heated by coke placed on top of 
wood stacked im a criss-cross fashion, and fed 
from a blast. Monsoon weather sometimes pro- 
longs the drying for a week. 

As regards the costs, pig-iron is worth about 
£6 a ton, scrap metal about half that figure, 


and the price at the spout averages lls. per cwt. 
Labour rates for the best moulders ranged from 
] month, about four times 


£6 a 


the equivalent ol 
that ol the average paid to the coolies. 

Brass moulding is performed in a mixture of 
astor-oil, resin, burnt road sand, all of which 
are ground, sifted and cleaned many times for 
the very fine work of making medals, plaques, 
badges, et Ground chalk or ashes forms the 
parting medium. The men are usually polygots, 
speaking more than one of the languages of 
lelegu. Marathi, Tamil and Urdu. The fore- 


man g most, but 


usually has a good knowledge of 


ften en plovs English as the linga franca. 
Despite prim tive conditions, hardships, and the 
heap competition of the bazaar worker, the 
standard of the products is very good, and the 
skill of the workers really creditable. 





Book Review 


Collected Researches (Metallurgy), The National 


Physical Laboratory. Vol. XXV. 1935. Pub- 
lished by His Majesty’s Stationery Office. 
Price £1 5s. net. 
From time to time the National Physical 


Laboratory collects together Papers, deseribing 


the most important resear¢ hes that it has carried 


out, and reprints them. In the earlier days ot 
the Laboratory, each volume contained Papers 
from several departments, but bout ten veat 
ago it Was de ided to publ sh the re searches ot 
one departme nt at a time, and the present 


volume contains twentv-three Papers dealing 


with metallurgical subjects The matter pub 
lished 1s, however, by no means new, but consists 
ot reprints (with, in some cases, modifications), 


from other publications dating back to 1924. 
Ten of the researches are reprinted from the 
‘* Journal of the Iron and Steel Institute,’ five 


from the ‘‘ Journal of the Institute of Metals,”’ 
four from the Philosophical Magazine,” two 
from the ‘‘ Proceedings of the Roval Society,” 
one from the ‘* Transactions of the Faraday 
Societv,’’? and one from the ‘* Journal of Scien- 
tific Instruments.’’ 

The ten reprints from the ‘‘ Journal of the 
Iron and Steel Institute ’’ deal with work donc 
on the allovs of iron research, and include 
Papers on the preparation of chromium, man- 
ganese and silicon, the constitution of allovs of 
iron and phosphorus, iron and silicon, iron and 


chromium, and iron and manganese, as well as 
one dealing with the effect of oxygen in iron. 
These researches have obviously been carried out 
with the care and attention to detail which 
characterises most of the work originating from 
the National Physical Laboratory, and_ the 
general accuracy of the equilibrium diagrams 
given was not questioned during the very in- 
teresting discussions which took place on the 
first publication of the Papers. The discussions, 


the 
extent 


ot course, ar 
volume and t 
from its usefulness. 

Without in 
mental 
them, it does, in 


not published in 


to 


present 


does some 


detract 
any wavy criticising the experi 
the methods used to attain 
these davs, seem 


result or 
unnecessary 
elementary details as occur in 
some of the Papers. For instance, 
of the used for the 

oxygen in pure iron, which includes particulars 
the sort of sheet 
unnecessary, particularly 


to publish such 
a description 
furnace estimation of 


concerning casing used, etc.. 
as furnaces 
suitable for attaining the desired temperature 
(1,300 deg. C.) are procurable from 


several different It is also surely un- 


is quite 


readilv 
sources, 
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necessary to point out that during the prepira- 


tion of samples for analysis precautions erg 


taken to avoid by oil, grense 


dust, etc. 


contamination hb 
Similarly, in the Paper on the pre- 
paration ot pure Mang 
to read that the heat-treated at 
various temperatures by being suspended in a long 
electric furnace which was 
cut at the moment of quenching, and that at the 


7) » 
Lhnes¢ 


it is rather tedious 


samples were 


vertical by a wire 


lower end of the furnace was attached a_ brass 
vessel, holding water, which was immersed in 
a surrounding pot containing water and ice to 


keep the water quite cold. 

One interesting Paper, dealing with the optical 
determination of high 
tures, the melting point of pure 
1,527 3 deg. C., reterred to the generally 
accepted melting point of palladium at 1,555 deg. 

2 deg. C. The authors, C. H. 


metallurgical tempera- 


fives ron sas 


deg. 


t 2 g. M. Jenkins, 
D.Sc., and M. L. V. Gayler, D.Sc., point out 
that Carpenter and Keeling’s value of 1,505 de g, 


C. for the melting point of pure iron was based 


upon a melting point of platinum given as 
1710 deg. + 5 deg. C. More recent deter- 
minations, however, place this point from 45 


to 65 deg. C. higher than the value accepted at 
that time, and the Carpente1 
and Keeling is thus probably raised 20 deg. to 


value given by 


30 deg. C. from 1,505 deg. C., giving a figure 
approximating to that given by the present 
authors. 

The reprints from the ‘‘ Journal of the Insti- 


tute of Metals ’’ deal, amongst other subjects, 
with the constitution of gold-copper allovs, 
cadmium-zine alloys, silver-tin alloys, silver- 


mercury and the solid 


amalgams. 


alloys, mercury and 

The volume has been excellently printed and 
one cannot help admiring the excellency of the 
photomicrographs. Without exception these hav 
heen perfectly focused and 
printed, and do not 
thing in reproduction. It 
to appreciate what 
Papers can now have to anyone except the 
National Physical Laboratory themselves The 
field covered is probably wider than that covered 
by 


orrectly exposed and 
appear to have lost anv- 
is, however. difficult 
such a 


value collection of 


any metallurgist or commercial laboratory, 
all of whom are almost certain to have had the 
Papers in which thev are interested in their 
possession for a number of years. 
a... 





Continental Steel Cartel 


The provisional agreement between the British 
Iron and Steel Federation and the Continental Steel 
Cartel made last summer was due to expire on 
January 7 next, discussions to be continued in the 
meantime on the question still outst inding between 
the Cartel and the Federatio tecently a furthe 


meeting was held in London 
of the two organisations, and it 
tinue the 


between representatives 


was decided to con- 


agreement in its present form until June 8 


next. The formation of a_thin-sheet syndicate. 
which was to take place as soon as possible atter 
the signature of the provisional agreement. has bes 

granted another respite. the term in which the 
svndicate must be formed also having been extended 
to next June. The o ganisation of the marketi ig 
arrangements for iron and steel products has con 


tinued satisfactorily and the re 
are expected to be signed 

It is reported that. un 
ment betwee n March an l J ily 
to Great Brit 
tons of material in 
tonnage It has now been 
tity will not he charged against 
as demand in Great Britain 


spective ag 
in the next few 
ler the provisior 
last the C 
12.000 and 


permissive 





works sent 


between 
15.000 * 


excess of the 

inged that 
future 
17 


] this quan- 
deliveries. 


s well sustained 





Messrs. Josnvua Briawoon & Son (1930), 
engineers and ironfounders. of Wolverha 
purchased the Rees-Roturbo Manufact 
pany’s works in Wed iesfield Road. Wolverhampton 
It is understood that Messrs. Bigwood will even 
tually remove to the Rees Roturbo works. 
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Sixth Ingot Report 


DISCUSSION AT BIRMINGHAM 


EMBER 19, 1935 
\ special joint meeting of the Staffordshire 
lron and Steel Institute and the Iron and Steel 
| tute was held in Birmingham recently, to 
ler the Sixth Ingot teport. 


Dr H. Descu, F.R.S., in the course of some 
troductory remarks, said that in the Sixth 
Report the number of ingots examined was com- 
paratively small, but these were of types which 
re not available for the earlier reports, for 
basic-Bessemer ingots made by Con- 
tinental practice were examined, and these could 
e put forward before. The problem of find- 

the amount of oxygen in steel was a trouble- 
some business and there was n. simple method of 
estimating it. In the past most of the work in 
this direction had been done at Aachen in Ger- 
and by the Bureau of Standards in the 
States, but in recent years work of this 


istance, 


7 \ 
many 


United 


ure had been undertaken in this country. As 
rds nitrogen in steel, that was a much 
simpler matter, and Dr. Swinden had examined 


was 
steels 


number of steels for this purpose. It 
teresting to that open-hearth 
ilways contained less nitrogen than steels made 
the Bessemer process. With reference to that 
the Report dealing with 
iron and steel, the ingots used for this purpose 
had been prepared in the high-frequency fur- 
e, and the object of this work was to throw 
ght on rimming-steel ingots. There was also 
some space in the Report devoted to the 
echanical properties of carbon steels which had 
been melted in vacuo, the results of which were 
f a somewhat controversial nature. The subject 
is @ very complicated one and this section of 
the Report had caused most discussion. Prof. 
Andrew had put forward some unorthodox views 
on the subject of segregation, and while he had 
not convinced all the members of the Committee, 
he nevertheless had supporters, but the 
general opinion was that there were some other 
present as differential freezing 
which had hitherto been considered as the cause 
of segregation. With reference to the work done 
by Dr. Edwards, the object of this was to throw 
light on the nature of the rimming ingot. It had 
een very difficult to make a rimming ingot on a 
scale, but Dr. Edwards had come very 
near it. This contribution was the most impor- 
tant that had yet appeared on the subject with 
regard to the constitution of the solid rim on 
rimming ingots. Why should this rim occur and 
why should it consist of almost pure iron? These 
were questions which were of great interest and 


notice 


portion of gases in 


some 


factors well as 


1] 
smal 


portance. 





Concluding, Dr. Desch said there had been 
many problems in connection with the freezing of 
h had not yet been solved, but by the 


next Report was presented it may be 


} 
VW 


possible to throw more light upon these points. 


Mr. Lewis proposed a vote of thanks, and 
M r. G. Bamrorp seconded. 

Mr. BasarortH said that Examples 63 and 64 
] 


vere very typical examples of rimming steel. 
fhe Report stated that there was a lack of 
effervescence, and he would like to know if that 
vere due to the high percentage of manganese. 


examples were very similar to Example 61 

e Fifth Report, and the analyses of the 
ee examples were very interesting when com- 
From the reaction theory, one would 
expect greater effervescence in Examples 63 and 
Example 61, which, however, did not 

be the case. The fact that there was 
ifervescence whilst there were deep-seated 

ask if the two phenomena 
With regard to 


es made one 


any way connected. 


le 68 of electric steel tapped under a 
g slag, he wondered if the blowholes were 
» external conditions. There was a feeder 
and if that was damp, the evolution of 


moisture might also give rise to  blowholes. 
Example 66 was also very interesting. 

The last section of the Report, concluded the 
speaker, was very interesting, but he would like 
to ask Dr. Desch if he supported the solution 
or reaction theories for the formation of blow- 
holes. He thought, when one examined the 
theories of solution from the evidence of Brinell 
and Donaldson, it seemed easy to account for 
hblowhoies hy the solution theory. Manganese and 
silicon increased the amount of hydrogen dis- 
solved, but it decreased the amount of carbon 
monoxide, and this was thrown out propor- 
tionately sooner. 

Mr. Foster said that there was no possibility 
for tree oxygen to exist in ordinary steel. It 
must exist as an oxide unless there was something 
wrong with the steel. What appeared to con- 
cern Dr. Desch now was the question of blow- 
holes in steel, and they seemed to attribute them 
to gases of some kind. His experience was that 
in iron and high-carbon steels they could avoid 
blowholes in almost any material if they poured 
the metal into a very large and heavy jngot 
mould. It seemed to him that blowholes, as 
they were called, may not be blowholes at all, 
but may be due to liquid contraction. In cast 
steel or iron they could get sound metal if the 
mould was very heavy in proportion to the 
metal. He would be pleased if Dr. Desch would 
give some ideas of his views on this point. 

Mr. J. T. Wricut referred to the question 
of oxygen, and the variation in the oxygen con- 
tent of the steel. The differences were very 
interesting and appreciable. The difference 
shown by other investigators ranged from 0.012, 
but the percentage shown by the second hot- 
extraction method 0.003. The reaction 
which could take place between 0.001 per cent. 
of oxygen with 0.08 per cent. of carbon resulted 
in a great volume of gas generated in the ingot. 
It might be that the accuracy of the carbon de- 
termination was not quite as accurate as it might 
be; 0.005 per cent. was generally regarded as 
being near enough for practical purposes, but, 
suppose it should be only 0.001, that would unite 
with 0.003 oxygen, and on a 3-ton ingot, 6 ft. 
high by 20 in. sq., that would represent enough 
carbon to produce 1,784 lbs. of carbon monoxide. 


was 


That was 280 litres, or 10 cub. ft., 
which was an immense volume of gas from 


0.005 carbon. If that small percentage of car- 
hon reacting with the trace of oxygen formed 
carbon monoxide, then the rise in the ingot 


weighing 3 tons would amount to 4 in. That 
Was not uncommon in general practice. With 
regard to Example 65, the iron in the slag 
amounted to 22.2 per cent. The aluminium 
added to that charge was 50 lbs., which was 


two-thirds of 1 lb. per ton. He was interested 
to know what would have been the effect if no 
aluminium had been added; also, if the alumi- 
nium addition had been 2 Ibs. per ton. If no 
aluminium had been added, the steel would, he 
thought, have risen rapidly and then sunk. If 
2 lbs. had been added, he thought the rise in 
the mould would have been appreciable, and he 
was wondering if that was a result of the oxygen 
content in the steel after adding the aluminium. 


Referring to pages 146 and 147 of the 
Report, the experiments described referred 
to rimming steels showing the effect of 


passing hydrogen through the steel. Steel No. 4a 
showed blowholes. Steel No. 4b was higher in 
silicon, and aluminium and 
had been converted to a piped and solid ingot. 
This indicated that the addition of aluminium 
and silicon in sufficient quantity to reduce the 
oxygen content of the steel had removed any 
possibility of the carbon-oxygen reaction occur- 
ring. Steel No. 4f, which showed blowholes in 


carbon, manganese 


459 


the skin, had had nitrogen passed through it, 
and whatever claims have made fot 
nitrogen to correct that was one case 
where it had failed, to render the steel solid in 
the presence of carbon, and he also suggested in 
the presence of considerable He sub- 
mitted that steels 4b and 4j indicated that there 
would be very little oxygen content in the solidi- 
fied steel. Steel 5a, which contained 0.10 pe 
cent. silicon, was piped and sound, while steels 
5b and 5c, through which hydrogen had been 
passed, had risen and were blown. It was unfor- 
tunate that hydrogen had _ not passed 
through those steels containing the higher per- 
centages of carbon, manganese and silicon. As 
steel was he submitted that those 
through which the hydrogen was passed con- 
tained more oxygen than those which were killed 


may been 


blowholes, 


oxygen. 


been 


5a solid, 


by silicon. 

Mr. Primrose wondered why there should be 
such a difference between ferrous and non-ferrous 
metals in that was said to account for 
inverse segregation in the latter and was respon- 
the differential segregation in the 


gas 


sible for 
former. 





Steel Protection and Employment 


The American Iron and Steel Institute has 
estimated, from a study of ten of the leading 
steel corporations, that for every ten men em- 
ployed directly in the manufacture of steel, five 
are working to supply them with raw materials. 
Many additional men are, of course, employed 
:n the making of countless thousands of articles 
made from steel and iron. 

The ten concerns studied are completely inte- 


grated from ore mines to finishing mills, and 
operate 26 pig-iron- and steel-producing com- 


panies. 

Last vear the companies produced for sale in 
the United States a total of 15,206,562 gross tons 
f rolled iron and steel and 1,548,547 gross tons 
of pig-iron—more than 71 per cent. of the total 
production of the entire industry. More than 
335,600,000 man-hours of employment in iron 
and coal mines and limestone quarries, on boats 
and railroads, as well as in the steel mills them- 
selves, it is estimated, were created as a result 
of the production of this tonnage of pig-iron 
and rolled iron and steel by the companies last 
vear. This number of man-hours would afford 
employment for an estimated 523,000 men on 
the basis of the average number of hours worked 
by employees of the steel industry last year. 

Manufacturing operations within the steel 
plants, from the production of pig-iron and steel 
to the rolling of the finished product, created 
almost 555,000,000 man-hours of work, equiva- 
for approximately 343,000 


lent to employment 
men. 

Mining the iron ore and coal and quarrying 
the limestone consumed by the companies re- 
quired an estimated 126,100,000 man-hours, work 
for approximately 81,000 men, while an addi- 
tional 129,725,000 man-hours, requiring about 
83,000 men, were needed to transport the raw 
materials to the mills by boat and train. More 
than 24,730,000 man-hours, representing work 
for about 16,000 employees, were necessary to 
convert coal to for fuel in blast 
furnaces. 

[he total payrolls of the corporations, 
ing all units including those producing such raw 
materials as iron ore, coal and limestone, aggre- 
gated $435,160,421 in 1934. This sum is 59.7 per 
cent. of the total of $729,180,400 which was re- 
ceived last year from the domestic sale of the 
iron and steel produced by the several corpora- 


coke use as 


cover- 


tions. 
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This Week’s News in Brief 


Trade Talk 


Messrs. C. A. Parsons & Company. LIMITED. 
Newcastle-upon-Tyne, have received an order from 
the Corporation of Glasgow for a turbo-alternato 
plant required at the Dalmarnock Power Station. 

UNDER THE CURRENT Polish-German iron and 
steel trade agreement, about 6.500 metric tons of 
scrap are exported from Germany to Poland each 
month. It is expected that the trade will continue 
at this level for some time to come. 

THE MANCHESTER AND District TRON, STEEL AND 
ALLIED TRADES BowLinGc C ius, formed over 25 
years ago, held its annual dinner at the Grand 
Hotel, Manchester, last week, under the chairman- 
ship of the President, Mr. H. C. Christensen, 
general manager of A. V. Roe & Company, Limited. 

THE REVIVAL of the sheet trade is one of the 
main features of the Scottish steel industry. The 
motor trade is taking increasing quantities of sheets 
of special quality and finish. The light-foundry 
industry of Falkirk is buying quantities for vitre- 
ous enamelling and making into hygienic stoves and 
cookers. Clyde shipyards are using the heavie1 
grades for boiler lagging and other purposes. 

AN EXPLOSION at the brassfoundry owned by 
Holgate, Fishwick & Leather, Limited. Paradise 
Street, Bury, caused the end of a copper-drying 
cylinder, estimated to weigh 25 cwts., to be blown 
across the works’ yard. Several workmen were 
thrown to the ground and two sustained shock and 
slight injuries. At the time of the explosion the 
cylinder was being tested by steam under high 
pressure. Fragments of the cylinder were picked 
up hundreds of yards away. 

THE ANNUAL DINNER of Messrs. R. A. Lister & 
Company, Limited, of Dursley (Glos) at the Cafe 
Royal, London, was attended by 500 of the firm’s 
agents and distributors. Lord Queenborough was 
the guest of honour; Mr. J. H. Thomas, M.P.. 
who was to have been with him, was prevented from 
attending at the last minute by urgent Cabinet 
business. Mr. Percy Lister, chairman of the com 
pany, presided. After the dinner the party en- 
joyed an evening at the London Hippodrome, where 
the whole of the stalls were reserved for them. 

THE NEW COKE OVENS erected in connection with 
the Orgreave by-product plant of the Rothervale 
Collieries, which are owned by the United Steel 
Companies, Limited, of Sheffield. are being equipped 
with three Thomas gas meters constructed by the 
Cambridge Instrument Company, Limited. of 45, 
Grosvenor Place, London, S.W.1. These meters 
have been ordered after practical experience of 
the working of the similar meter which forms part 
of the Thomas total heat meter installed at the 
Ovgreave by-product plant about three years ago. 

TWENTY-FOUR LOCOMOTIVES will be conveyed from 
the Vulean Foundry, Earlstown, to Birkenhead. foi 
shipment, and it is anticipated that 
locomotives will be shipped from the 
Works of Messrs. Nasmyth, 
in the New Ye These British-built engines are 
for use in China. These engines will be dismantled 
for transit to the port, and the L.M.S. will run 
twelve special trains loaded with dismantled loco- 
motives, or with their tenders. Three trains will 
be required for the component parts. and tenders, 
of each batch of six engines. 

IMPORTANT DEVELOPMENTS which are to be made 
at the works of Messrs. Babcock & Wilcox, Limited 
Renfrew, because of the very large volume of 
work on hand, have been described this week by 
Mr. W. H. Birks, works manager. The ironfoundry 
is to be extended by 180 ft. in length and 170 ft. 
in width. The steelfoundry is to be rebuilt and 
three new electric furnaces are to be installed 
The  fusion-welding department is also to be 
largely extended. During the past week the firm 
has secured a large order for cranes for the South 
African Railways and Harbours Administration. 
consisting of twenty-six 4-ton electric portal luffing 
jib cranes, fourteen of which are for Port Eliza- 
beth Harbour and twelve for Table Bay. The firm 
has at present 226 orders for boilers on hand, 154 
of which are for export. It has also orders foi 
over 70 stokers, some of them 33 ft. in width. and 
between 60 and 70 cranes. They have on hand 125 
contracts for steam pipes and between 40 and 50 
for conveyors. During the past week Messrs. 
Babcock & Wilcox produced 2,202 tons of finished 


four more 
Patricroft 
Wilson & Company 





neluding 


goods, and the average Tol the yeal 
lhe days, has been 1,31] tons pei 


noil 
WeeK 

Av a COUNCIL MEETING of The Institute of Vitreous 
Enamellers, the 


following members were elected : 


As subscribing firms :—Steele & Cowlishaw, Cooper 
Street, Hanley. Stoke-on-Trent representative, Mr. 
(i. Steele James Kent. Limited. Manor Street, 
Fenton. Stoke-on-Trent; Entwisle & Kenyon. 
Limited, Ewbank Works. Accrington. As ordinary 
members :—Mr. H. W. Lockwood. sales manager, 
Stewarts and Lloyds. Limited. Wincheste House, 
Old Broad Street, London, E.C.2: Mh W. B. 
Hackett. engineer, F. N. Bliss Company. Pocock 


Street. Blackfriars Road. London, S.E As Asso- 
ciate members :—Mr. J. Fyfe, enameller chemist, 
Mitchell Russell & Company. Limited. Chattan 
Foundry, Bonnvbridge, Scotland: Mr. R. A. Simp- 
son, engineer. <A Simpson & Son, Limited, 
Adelaide, South Australia: Mr. Leslie Bayliss. fore- 
man of milling and melting departments. Parkin- 
son Stove Company, Stechford, Birmingham ; Mr. 
H. W. James, works manager. Credenda Works, 
food End Road, Oldbury, Staffs: Mr. EV; Ses 
Chambers, works engineer. Enamelled Tron & Steel 
Products Company, Oldbury, Staffs; Mr. A. F. 
Davis, assistant works manager. Simplex Electric 
Company, Limited, Garrison Lane. Birmingham. 
As Associate :—M1 K. W Croxton. ceramic 
iemist. Parkinson Stove Company. Stechford. Bi 


mingham. 





Obituary 


Mr. Jon Witt1am Atpricn, chief buyer for the 
English Steel Corporation, Limited, died on Decem- 
ber 7, aged 56 

Mr. Tom Rew. assistant to Mr. 
Arthur Matthews. director and works manager of 
Messrs. Thos. Firth & John Brown, Limited. Shef- 
field, died last week. 

Mr. Hvcu B. Crawrorp. who has died at the 
age of 75, was for more than 50 years in the ser- 
vice of Messrs. Douglas Fraser & Sons. Limited. 
Westburn Foundry. Arbroath. and during the 
greater part of that time held the position of fore- 
man 

Sir JoHNn 


personal 


Fretp BEALE, chairman and managing 


directo of Messrs. Guest. Keen & Nettlefolds. 
Limited, and chairman of the British (Guest Keen 
Baldwins) Iron & Steel Company. Limited. died i 





London ecently. He was 61 vears of age. sl 
John plaved a leading part in the reorganisation of 
the British iron and steel industry 





Contracts Open 


Taunton, December 21 


Iron castings and pipe 
oddments, for the 


Council. Mr. J. F. 


Town 


Shellard, borough engineer, St. Paul’s House. 
Taunton. 
Skegness, January 9.—7.000 yds. of 15-in. water 


main and fittings, for the Town Council. Mr. R. H. 
Jenkins, waterworks engineer and manager, Town 
Hall, Skegness. 

Daventry, January 10.—600 tons of 


cast-iron or 
spun-iron 


pipes and cast-iron specials from 6-in. 
to 3-in. dia., for the Rural District Council. Messrs. 
Pick, Everard, Keay & Gimson, 6, Millstone Lane. 
Leicester. (Fee £2 2s.. returnable. 





New Companies 


(From the Register compiled by 
Limited, Company Registration 
Chancery Lane, London, W.C.2.) 

W. E. Broadbent, Limited, Crown Yard, Station 
toad, Old Hill.—Capital £1,000. Iron and _ steel 
merchants. Directors: W. E. Broadbent and Mrs. 
H. E Broadbent 

Ferroniz Company, Limited. 
Manufacturers of substances for tl 
treatment ot metals. etc. 
director: D D. 
London, E.C.3 


Jordan & Sons, 
Agents, 116 to 118, 


Capital £250. 
e anti-corrosive 
Permanent 


Ridley. 69, Leadenhall Street. 


governing 


DECEMBER 19, 1935 


Personal 


Mr. James Taytor, foreman in the bath vw 
house of M. Cockburn & Company, Limited, Gow 
bank Iron Works, Falkirk, was made the reci} t 
of a presentation by the firm on his retirement 
after completing 45 years’ service. 

Mr. C. Broce Garpner has accepted the 
manship of the London Iron and Steel Exchange, 
in succession to the Rt. Hon. Lord Greenwood, 
whose term of office will expire at the end of the 
vear. Mr. Brace Gardner is managing director of 
Securities Management Trust, Limited, a direct 
of the Bankers’ Industrial Development Company, 
Limited, and of Credit for Industry, Limited. He 
is chairman of Messrs. Sir W. G. Armstrong Whit- 
worth & Company (Engineers), Limited. Mr. 
Bruce Gardner was born in London in 1887, and is 
the son of Mr. Henry Gardner, the founder and 
chairman of Messrs. Henry Gardner & Company, 
Limited, one of the leading merchant firms operat- 
ing on the London Metal Exchange. He was 
apprenticed to the British Westinghouse Company, 
Limited, Trafford Park, and on completing his 
apprenticeship he joined Messrs. John Summers & 
Sons, Limited, as junior engineer. At the early 





Mr. Bruce GARDNER. 


age of 27 he became one of the managing directors 
of the firm. Later he became a director of the 
Wolverhampton Corrugated Iron Company, Limited, 
the Staffordshire Chemical Company, Limited, the 
Steetley Lime & Basic Company, Limited, and a 
number of other commercial undertakings, and in 
1922 joined the board of the Shelton Iron, Steel & 
Coal Company, Limited, as managing director, re- 
taining at the same time his connection with John 
Summers and the other companies. He was also 
chairman of the Flintshire Coalowners’ Association, 
of the Galvanising Conciliation Board and of the 
iron and Steel Industrial Research Council of the 
British Iron and Steel Federation. In 1930 he re- 
signed his other interests on accepting an invita- 
tion to become managing director of Securities 
Management Trust and a director of the Bankers’ 
Industrial Development Company, organisations 
formed under the auspices of the Bank of England 
to assist in financing schemes of rationalising the 
basic industries. 


Wills 


Swinney, THomas, chairman of Swinney 
Bros.. Limited. ironfounde s, Morpeth £14.193 
ANDERSON, W. N.. retired ironfounder, 
of Musselburgh. Midlothian : £19.247 
Fitpes. JoHn Sawrey, founder of the 
firm of Thomas Fildes & Company. 
manufacturing coppersmiths and 
brassfounders £8.534 








Forthcoming Event 


The Institute of Vitreous Enamellers 
JANUARY 2 


Manchester :—‘‘ Colouring Oxides and how they_ are 


affected by Variations of Enamel Composition,” Papert 
by W. G. Ball. of the Blythe Colour Works, Limited. 
at the Y.M.C.A., 

7.30 p.m. 


Peter Street, Manchester, at 
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THE “ROCKET” PATENT 
CORE MAKING MACHINE 











Manufactured in 3 
Standards 
Sizes :— 
15 lb. Sand Capacity. 
45 lb. Do. 
100 lb. Do. 
No moving mechanism in the 


Sand. 
Repairs negligible. 





Air consumption barely 
exceeds volume of sand used. 








No foundations required. 





Untouched photo- 
graph of Core pro- 





duced on the machine 


illustrated above. 











FOUNDRY ENGINEERS LTD., 


Telephone: 61459 Halifax HALIFAX, YORKS. Telegrams: ‘‘ FEL,’’ Halifax 
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Raw Material Markets 


The seasonal quietness that has developed in the 
iron and_ steel industries is not unwelcome 
sellers, who are in a very strong position. It is 
fully expected that business will return to recent 
high levels after the turn of the year. The steel 
makers have decided not to alter prices, but it is 





generally thought that the prices of hematite will 
be increased in the near future. Sellers will not 
contract forward for hematite orders. Pig-ivon 


supplies are barely sufficient to meet the demand 
and more blast furnaces are expected to be put 
into operation next month. 


Pig-lron 


MIDDLESBROUGH.—There has been a contra 
tion in the amount of business placed during the 
current month. but this is only seasonal 
character. The total output of basic iron the 
North-East Coast is going into direct consumption 
in the steelworks. Cleveland foundry iron is also 
being taken up immediately following production. 
It is obvious that the output could be bene 
ficially increased. Forward business is not being 
encouraged by the ironmasters, but consumers ar 
anxious to cover their future requirements at cw 
rent which are based upon No. 3 Cleveland 
G.M.B. at 70s. per ton delivered Middlesbrough 01 
Falkirk, 72s. delivered North-East Coast and 
delivered Glasgow. with No. 1 foundry iron a 
premium of 2s. 6d. per ton. i 

A reduction in the output of East Coast hematite 
was brought about by the transfer of a_ blast 
furnace to the manufacture of basic pig, but it is 
learned that this is only of a temporary nature 
An addicional blast furnace will be put into opera 
tion for the making of hematite iron as 
it can be ready. At the moment stocks 
being drawn upon in order to satisfy consumers 
demands. Forward buying is not being entered into 
by sellers in view of the prospects of increased 
prices. No. 1 East Coast quality is being quoted 
at 7ls. per ton for delivery to Middlesbrough. 72s. 
on Tyneside. 73s. 6d. on the North-East Coast. 
74s. Scotland. 78s. 6d. Sheffield and 84s. 
ton delivered Birmingham, 

LANCASHIRE.—Forward buying has been less in 
favour recently, but the market maintains a cheerful 
appearance, Stocktaking and other seasonal in- 
fluences are causing deliveries to be on a smaller 
scale than has been the case for some considerable 
time. However, business is expected to return to 
normal dimensions early in the New Year. Local 
jobbing foundries are rather busier, while the light 
castings concerns, and machine tool makers and 
other engineering works are taking steady deliveries 
Quotations for Derbyshire, Staffordshire. and Lanca 
shire brands of No. 3 foundry iron equal to Derby 
shire for delivery to works in the Lancashire zone 
are ali on the basis of 78s. per ton, Northampton 
shire at 76s. 6d.. and Scottish No. 3 at about 83s. 
Hematite has an increased demand and prices remain 
unchanged. For delivery equal to Manchester. West 
Coast makers are quoting in the region of 8Is 
per ton, with East Coast hematite on offer at from 
80s. 6d. to 81s. per ton. 

MIDLANDS.—Pig-iron continues to have a heavy 
demand and numerous furnaces. especially in the 
Northamptonshire area, are forced to draw supplies 
from. their Seasonal quietness has not. as 
yet. made very noticeable in this area. The 
Association rates are 72s. 6d. for Northants No. 3 
and 75s. for Derbyshire. Lincolnshire and Nort 
Staffordshire No. 3. including delivery to Birming 
ham and Black Country stations. The better quali 
ties of iron are experiencing a satisfactory demand 
and prices are firm, with low-phosphorus iron quoted 
between 89s. and 92s. 6d. | ton. 
phosphorus at 77s. 6d. to 80s. 6d.. 
refined pig-iron ranges from £5 12s. 


of a 


On 


prices, 


mo 
#OS, 
+ 

t 


soon as 


got 


6d. pei 


stocks. 


itself 


per medium 


specially 


and 
while 


6d. to £7 10s 
delivered this area. Hematite buying has been 
an increased scale recently in view of expected 
higher prices, but these remain at £4 4s. 6d. pe 
ton for West Coast mixed numbers, £4 3s. 6d. for 
East Coast No. 3 and £4 3s. for Welsh mixed 
numbers, delivered to local stations. plus Is. 6d. 


if delivered into works in 10-ton lots. 

SCOTLAND.—Satisfactory conditions prevail in 
this area and consumers are taking steady deliver 
of pig-iron from existing contracts. 


Prices are un- 


changed, the official minimum of 74s. for No. 3 
foundry f.o.t. furnaces still being quoted. with 
2s. 6d. per ton extra for No. 1. Active conditions 


continue among the light-castings makers. Prices 
of Cleveland iron are unchanged, No. 3 being 70s. 
at Falkirk and 73s. at Glasgow. with other English 
foundry iron quoted at Is. 3d. per ton less than the 


toregoing fg 


Li ffic ulty 


Local steelworks are still having 
satisfying their needs and quotations for 


ures 








steelmaking wons are: Mixed numbers Scottish 
ematite 73s. 6d mixed numbers West Coast 
matite 74s.: mixed numbers East Coast hema- 
74s bas British and Indian. 70s. (less 4s 
eba per ton delivered steelworks 
Coke 
{ upola OKE continues to ave a satisfactory 
t i nd many collieries are behind with their 
deliveries Prices have a tendency to rise. Fo 
deliver Birmingham and district best Durham 
ike offer at from 39s. to 42s.. and Welsh 
| Shs. to 47s per ton 
Steel 
Although there is been a decrease in the amount 
f business the steel trade. works continue to be 
well situated for contracts. Deliveries. which have 
ll ite rrears, are being brought up to date. 
and thus the lull in new business is not unwelcome. 


Makers of semis are having great difficulty in meet- 
vy demand, and orders for prompt de 


ivery are t being accepted. The rail and plate 
mills yt ie to have extensive rolling programmes. 
It is ifidently expected that trade will return to 
t t s afte the holiday and stocktaking 
] S e 1egotiated 
Scrap 

Practically every description of iron and _ steel 
crap is searce on the Cleveland  s¢ rap market 
Heavy steel si rap continues to be quoted at 52s. 6d. 
er ton and steelmakers are refusing to raise their 
fers for supplies Machinery cast-iron scrap is 


1 
unchanged at 
metal is at 


the demand 


57s. 6d. Ordinary heavy foundry 
but supplies are much less than 


Clean light cast iron is quoted between 


55s.. 


16s. 6d. and 47s. 6d. All classes of scrap are receiv 
ing inquiries in the South Wales market, but owing 
to the stringency of supplies the market is quiet. 


Heavy ast 


iron in large pieces and furnace sizes 


has an improved call at 54s. to 55s. Good cast-iron 
machinery scrap in foundry sizes remains weak. 
th a poor local call at 57s. 6d. to 60s. Prices on 
Scottish scrap market have not been raised as 

d= bee expected. but they remain very firm. 


al 
Heavy mild-steel melting scrap. in furnace sizes. is 


it 50s wit 


eavy basic or heavy iron and steel 
scrap mixed, 45s Good, heavy machinery cast-iron 
scrap. in pieces not exceeding 1 ewt.. is at 61s. 3d. 
to 62 6d. per ton 


Metals 


Copper.—Quotations for this metal. together with 


10S¢ 1er non-ferrous metals. have shown a 
further decline during the past week. The fall 
is partly due to the unsatisfactory developments 


the 


It nas 


but 


as 


market. 


the silver of an 
described. 
has played no small 


possibility 
peace.”’ heen 


It \bvssinian 


dispute 


part. On the other hand, consumers in the United 
States ve again entered the market. and_ sales 
bee i large scale. World stocks of refined 
er declined during November by 20.284 tons 
176.216 tons. World production was 131.600 
< pared with 129.400 in October. The ap 
t ld consumption was 151.900 tons com 
ived with 164.500 in the previous month 
D von ket yrices 
Thursday. £35 to €35 2s 6d.: Friday. 
£35 Is. 3d. to £35 2s. 6d.: Monday. £34 16s. 3d 
t E34 17 6d Tuesday £34 7s. 6d. to 
£34 8s l 
7 Vonths. — Thursd £35 10s. to 
£35 lis. 3d.: Friday. £35 10s » £35 11s. 3d 
Monday €35 3s 9d to £35 5s Tuesday 
€34 16s. 3d. to £34 17s. 6d 
Tin.—The stringency of spot supplies in this 
ountry continues to be acute. Consumers’ require- 
nents have decreased during the past week. both 
in this ccuntry and on the Continent. The inter- 
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national situation together with the silver crisis 
have acted very strongly on the tin irket 


Moderate activity has been reported in the United 


States, but business has been erratic. Consumption 
has beea well maintained in the latter country and 
even better conditions are expected in the t plat. 
and motor industries in the New Year. 

Metal Exchange quotations were as follow 

Cash.—Thursday, £218 10s. to £218 15s. ; Friday, 
£219 10s. to £220: Monday, £221 to £221 10s. : 
Tuesday, £221 to £221 7s. 6d. 

Three Months.—Thursday, £208 5s. to £209 5s.; 
Friday. £208 15s. to £209; Monday, £209 15s. t 
£210: Tuesday. £211 to £211 5s. 

Spelter..-Weak conditions continue to rule in this 
market and the position, generally, shows littk 
improvement on the week The brass industry 


remains the bright spot. but the galvanising sectior 
is still The re-establishment of the 
International artel would act favourably or 


depressed. 


Zine ( 
| 


the market. but there may be many months of 
negotiations before this is achieved. Jusiness i 
the United States is quiet. but the quotation is 


unchanged. 


Official 


quotations were as 
Ordinary.—Thursday. £15 2s. 6d.; Friday, 
€15 Is. 3d.; Monday, £14 17s. 6d.; Tuesday, 
£14 17s. 6d. 
Lead.—There has been a sharp decrease in buying 


of this metal. due. of course, to the silver position. 
However, this should only be of a temporary nature 
for the metal appears to be sound in other respects. 
According to the weekly market report issued by 
Messrs. Brandeis. Goldschmidt & Company. Limited, 
‘“The activity in the building trade in the United 
States is reported to be good, and there beer 
a fan in that market. h 
England, however. building activity has shown signs 
of diminishing. This may, however, be regarded 
as being a seasonal tendency. The recent Govern- 
ment loans should improve the prospects for build- 


} > 
nas 


amount of buying 


ing. and we may vet see the demand for lead fron 
this source regain its recent high level. From the 
cable and battery makers there is a_ satisfactory 


inquiry, but there has been a tendency of late for 
the trade of the pipe and sheet manufacturers to 
fall off.” 
Day-to-day quotations : 
Soft Foreign (Prompt). 
Friday. £16 17s. 6d. : 
day, £16 15s. 


Thursday, £16 18s. 94.; 
Monday. £16 13s. 9d.: Tues- 





Publications Received 


Converting a Business into a Private Company. 


By Hvpsert W. Jorpon. Published by 
Jordon & Sons, Limited, 116, Chancery 
Lane, London, W.C.2. Price Is. 8d. post 


free. 

The fact that this little book has reached th: 
eleventh edition is an eloquent testimonial of 
its worth. The reviewer is abysmally ignorant 
of company promotion, but the author has used 
such simple language that it needs no special 
knowledge to follow the necessary steps outlined 
so logically. We can recommend its perusal }y 
any concern contemplating a change over to 4 
private limited liability company. 


The Foundry Department of the Technical School 
of Aachen. 

We were particularly pleased to receive this 
reprint from ‘‘ Die Giesserei,’’ as it enabled us 
to appreciate the recent progress that has bee! 
registered. The school is particularly fortunate 
in its staff, as the director, Prof. Piwowarsky 
and his principal assistant, Dr. Nipper, are not 
only real leaders of thought in foundry sciene 
but are exceptionally enthusiastic teachers, 
we know from contact with German industrialists 
and ex students. 


Italy as a Buyer from the British Empire. Pub 
lished by the Italian Chamber of Commerce 
10, Queen Street, London, E.C.4. 

This is openly a of propaganda, an 
unlike so much which passes through our hand: 
is dignified. 
believe it to 
disclosed. 


ple ce 


Moreover, we have every reason t 
be authentic to the statistics 


as 


The trade balance has for some littl 
time been in favour of the United Kingdom. 
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Specification y / | 
f ? anufactured ina 
that cannot ia wide range 
be improved lt of sizes & designs 
upon 
*« FORGE FANS 


CUPOLA FANS 
STEEL PLATE FANS 


covering all require- 
Write ms ments for high 
for Publication | pressure air supply 


Ref SF 26 
1 TT A iV m rw ee poorer “" ig penny “» | UTD I" 
oTy | 
c DA | | : s { © ‘ HI ai} wl Ml | 
Al tl al VoulEMT beat bosesatl Sa Voveetlllus ln Desks VenvestUDdneeetllis man He h 
SIROCCO ENGINEERING WORKS «- BELFAST NORTHERN IRELAND 


LONDON - MANCHESTER: GLASGOW - BIRMINGHAM - NEWCASTLE - CARDIFF BRISTOL DUBLIN 


Ai NE Re 1RONS 


FOR CYLINDERS, ROLLS, ENGINEERING CASTINGS. ETC. ' 
) Carbon and ‘50°, and 


Tar 220%; Silicon 
© , 
o 


(FOR MALLEABLE CASTINGS OF ALL DESCRIPTIONS) ACTUAL ANALYSIS 


CERTIFICATES ARE 

AVAILABLE WITH 

@ Typical Cylinder Pig Iron Specification |) EACH DELIVERY 
TOTAL CARBON- - - 2:-70% 
SILICON - - - 11-80% 
MANGANESE - - - 90% 
SULPHUR - - - = -06% 
PHOSPHORUS" - - - 40% 


* Typical Malleable Pig Iron Specification 
TOTAL CARBON - - 2-60°, 
SILICON - . - - 75°; 
MANGANESE - - . -50%, 
SULPHUR - - - - “05% 
PHOSPHORUS” - - - 06% 





16 


103 


£100 to £105 


/9 Ib. 


6 
0 


ooo 


COPPER 
& «2 

Standard cash 6 67 
Three months . 3416 
Electrolytic as «» 38 10 
Tough ie <. a ® 
Best selected 37 10 
Sheets 66 0 
India as .. 48 15 
Wire bars .. ee .. 3910 
Ingot bars .. ia -. 3910 
H.C. wire rods ‘ ~ £2 @ 
Off. av. cash, Nov. Sxre ee 

Do., 3 mths., Nov. 35 12 

Do., Sttlmnt., Nov. 35 5 

Do., Electro, Nov. co ae 

Do., B.S., Nov. “< ae 

Do., wire bars, Nov. .. 39 16 
Solid drawn tubes 
Brazed tubes 
Wire 

BRASS 

Solid drawn tubes 
Brazed tubes 
Rods, drawn A 
Rods, extd. or rlld. 
Sheets to 10 w.g. 
Wire * 
Rolled metal 
Yellow metal rods 

Do. 4 x 4 Squares 

Do. 4 x 3 Sheets 

TIN 

Standard cash 221 0 
Three months 11 0 
English 221 5 
Bars. . ‘ 222 5 
Straits (nom. ) ‘ 224 0 
Australian (nom.) .. 221 O 
Eastern 215 15 
Banca (nom.) ; 222 0 
Off. av. cash, Nov. 226 16 

Do., 3 mths., Nov. 212 18 

Do., Sttlmt., Nov. 226 15 

SPELTER 
Ordinary 14 17 
Remelted 14 0 
Hard x 12 0 
Electro 99. 9 17 0 
English 15 17 
India 13.10 
Zinc dust 19 10 
Zine ashes .. 4 15 
Off. aver., Nov. 16 5 
Aver. spot, Nov. 16 3 
LEAD 
Soft foreign ppt. 16 15 
Empire (nom.) \7 8 
English ‘ o. 26 45 
Off. average, Nov. o« 22 38 
Average spot, Nov. « S08 
ALUMINIUM 
Ingots 
Wire = 1/1 to 1/9 lb. 
Sheet and foil 1/2 to 2 
ZINC SHEETS, &c. 

Zinc sheets, English 23 3 

Do., V.M. ex-whse. a 
Rods cc ee 

ANTIMONY 
English 76 0 Oto 77 O 
Chinese, ex-whse. .. 64 0 
Crude, c.i.f... 33 10 
QUICKSILVER 

Quicksilver tS 7 6 te 12 18 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 


25% 8 17 

45/50% 12 15 

75% 17 17 
Ferro-vanadium— 

35/50%, 


12/8 Ib. Va. 
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Ferro-moly bdenum— 


70/75% carbon-free . 4/6 lb. Mo. 
Ferro-titanium— 

23/25% carbon-free 9d. Ib. 
Ferro-phosphorus, 20/25% .. £18 0 0 

to £20 0 0 

Ferro-tungsten— 

80/854 ~—tiw yj a 3/- lb. 
Tungsten metal pow der— 

98/99%  .. ‘i a 3/3 Ib. 
Ferro- chrome— 

2/4% car. <a so. wo © 

4/6% car. as bi .o 22H 0 

6/8% car. .. 4 - 21 0 0 

8/10% car. ie oe ae 0 
Ferro-chrome— 

Max. 2% car. ea .. 3310 0 

Max. 1% car. = oo o © 

Max. 0.70% car. .. « of & 0 

70%, carbon-free .. 93d. lb. 
Nickel—99 .5/100% £200 to £205 
““F” nickel shot ..£184 0 0 
Ferro-cobalt, 98/99% 5/6 lb. 
Metallic chromium— 

96/98%, aie 2/5 Ib. 
Ferro-manganese (net)— 

76/80% loose £1015 Otoll 5 0 

76/80% packed £11 15 Otol2 5 0 

76 80% export (nom.) £9 15 0 
Metallic manganese— 

94/96% carbon-free 1/3 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten Ss. Od. 
Per lb. net, a] d buyers’ works. 

Extras— 
Rounds and sensi 3 in. 
and over : 4d. Ib. 
Rounds and squares, under 
$ in. to} in. 3d. lb. 
Do., under } in. to + in. 1/- lb. 
Flats, Zin. X din. to under 
lin. x } in. , .. 3d. Ib. 
Do., under $ in. X } in. 1/- lb. 
Bevels of approved sizes 
and sections ; 6d. lb. 
Bars cut to length, 10% extra. 
SCRAP 
South Wales— ss dd. 2 ae. a. 
Heavy steel ae ao 
Mixed iron and 
steel ~» Bat © 
Heavy castiron 2 14 Oto215 0 
Good machinery 217 6to3 0 0 
Cleveland— 
Heavy steel 212 6 
Steel turnings ‘ as 8 
Cast-iron borings .. 1 7 6 
Heavy castiron .. 215 0 
Heavy machinery .. 217 6 
Midlands— 
Light cast-iron 
scrap ‘ 27 6 
Heavy wrought 
iron es 3 0 Ot8 2 6 
Steel turnings .. cc 22 8 
Scotland— 
Heavy steel . 210 0 
Ordinary cast iron 218 6 
Engineers’ turnings 20 0 
Cast-iron borings 117 6tol 18 6 
Wrot-iron piling 3 2 6to3 5 0 
Heavy machinery 3 1 S3to3 2 6 


London—Merchants’ buying prices, 


delivered yard. 


Copper (clean) < . 29 0 0 
Brass i 2 3 
Lead (less usual draft) 1510 0 
Tea lead , . 2Od 
Zinc ‘ .~ of Boe 
New aluminium cuttings. . 72 0 (0 
Braziery copper .. ~~ ae & @ 
Gunmetal : . 2200 
Hollow pewter... .. 150 0 0 
Shaped black pewter 115 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 72/6 
Foundry No. 3 ‘ 70/- 
» wt F alkirk 70/- 
at Glasgow 73 /- 
Foundry No. 4 5 69/- 
Forge No. 4 69 /- 
Hematite No. 1 , 71/- 
Hematite M/Nos. .. 70, 6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 74/- 
» @aBiem. .. es 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d Birmingham cist.)— 
Staffs No. 4 forge .. 71/- 
» No.3 fdry. .. 75/- 
Northants forge .. 68/6 
” fdry. No. 3 72/6 
% fdry. No. 1 75/6 
Derbyshire forge .. 71/- 
9 fdry. No. 3 75/- 
fdry. No. 1 78/- 
Scotland— 
Foundry No. 1, f.o.t. 76/6 
* No.3, fot. 74/- 
Hem. M/Nos. d/d . 73/6 
Sheffield (d/d district)— 
Derby forge aa 68/6 
» fdry. No.3 72/6 
Lincs forge - 68/6 
» fdry. No.3 .. 72/6 
W.C. hematite 86 /- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 78/- 
Staffs fdry. No.3 .. 78/- 
Northants fdry. No. 3 76/6 
Cleveland fdry. No. 3 78/- 


Dalzell. No. 3 (special) 


Glengarnock, No. 3 83, - 
Clyde, No. 3 83 /- 
Monkland, No. 3 83/- 
Summerlee, No. 3 83/- 
Eglinton, No. 3 83/- 
Gartsherrie, No. 3 83/- 
Shotts, No. 3 83/- 
FINISHED IRON AND STEEL 
Usual district deliveries for iron ; delivered 
consumer’s station for steel. 
Iron— fa 2. & ed. 
Bars (cr.) 912 6to9 15 0 
Nut and boltiron7 17 6 to 8 7 6 
Hoops -10 10 Oand up. 
Marked bars (Staffs) f.0.t. 12 0 0 
Gas strip... 10 10 O and up. 
Bolts and nuts, } in. x 4 in. 
15 5 O and up. 
Steel— 
Plates, ship, etc. 815 Oto8 17 6 
Boiler plts. 9 5 Oto9 7 6 
Chequer plts. is « 0 7 © 
Angles a — | a. = 
Tees 9 7 6 
Joists 815 0 
Rounds and squares, 3 in. 
to 54in. .. 9 7 6 
Rounds under 3 in. ‘to 5 it in. 
(Untested) its 812 0 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 Oto1210 0 
Hoops (Staffs) ~ - ae 
Black sheets, 24g. (4-t. lots) 11 5 0 
Galv.cor.shts. ( , ) 13 5 0 
Galv. flat shts. ( ) 1315 O 
Galv. fencing wire, 8g. plain 1410 0 
Billets, soft .- 510 Oand up. 
Billets, hard 6 7 6to 7 2 6 
Sheet bars .. 510 Oto 515 0 
Tin bars 510 Oto 515 0 
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PHOSPHOR BRONZE 








Per lb. basis, 
Strip os : ws «+ 10}d 
Sheet to 10 w. g. 1144. 
Wire 1244, 
Rods 1]}d. | U 
Tubes 14d, 
Castings .. me - pat 123d. | 
Delivery 3 ewt. free. 
10% phos. cop. £30 above B.S. ‘ 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, Liirep. 
NICKEL SILVER, &c. 18 
Per lb. 18 
Ingots for raising . 7d. to 1/1 1g 
Rolled— if 
To 9 in. wide -- L/l tol/7 1 
To 12in. wide .. 1/1}to 1/7} if 
To 15 in. wide .. 1/1} to 1/7} + 
To 18 in. wide : — to 1/8 1¢ 
To 2lin wide 1/2} to 1/84 1g 
To 25 in. wide 1/3 to 1/9 . 
Ingots for spoons and forks 7d. to 1 34 19 
Ingots rolled to spoon size 10d. to 1/6} 19 
Wire round— = 
to lOg. 1/44 to 1/1]} 19 
with extras according to gauge. 19 
Special 5ths quality turning rods in | . 
straight lengths, 1/34 upwards. 19 
19 
AMERICAN IRON AND STEEL 19 
At Pittsburgh unless otherwise stated. ‘ 
Dols. 19 
No. 2 foundry, Phila. 21.31 7 
No. 2 foundry, Valley 19.50 19 
No. 2 foundry, Birm. 15.50 19 
Basic, Valley .. 19.00 . 
Malleable, Valley 19.50 19 
Grey forge, Valley 19.00 19 
Ferro-mang. 80%, seaboard 85.00 res 
O.-h. rails, h’y, at mill 36.37} 19: 
Billets ¥ 29.00 19 
Sheet bars 30.00 i 
Wire rods 40.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars ; 1.85 
Tank plates 1.80 
Beams, ete. 1.80 
Skelp, grooved steel 1.89 
Steel hoops ‘ 2.10 
Sheets, black, No. 24 2.40 
Sheets, galv., No. 24 3.10 
Wire nails 2.40 
Plain wire 2.30 
Barbed wire, galv. a 2.80 
Tinplates, 100-lb. box . $5.25 
COKE (at ven 
Welsh foundry .. 25/- to 30/- 
» furnace 19/- to 20/- 


Durham foundry a 22/6 


» furnace 18/6 to 19/9 
Scotland, foundry os 28/- 
0 furnace 25)- 
TINPLATES 
f.o.b. Bristol Channel ports. 
1.C. cokes 20 x 14 per box 18! 
- 28 x 20 Pe 3 6 
oo 20 x 10 * 27/- 
183x114 ,, 19/6 
C.W. 20x14, 15/6 to 16- 
re 28 x 20 33/6 to 34/0 | 
” 20x10 4 22/9 to 23 - 
ae 183x114 ,, 15/9 to 16- 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, : 
basis .. £16 0 0 to £16 10 ! 
Bars and nail- 
rods, rolled, 
basis £15 15 0 to £16 0 ! 
Blooms £10 0 Oto £12 0% 
Keg steel £30 0 0 to £31 0! 
Faggot steel £18 0 0 to £23 0 ' 
Bars and rods 
dead soft, st’] £10 0 0 to £12 0! 
All per English ton, f.o.b. Gothenburg 


[Subject to an exchange basis of 
Kr. 18.16 te £1.] 
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Standard Tin (cash) Spelter (ordinary) 


Zine Sheets (English) 


Standard Copper (cash) 







































i gc a Ss a &. & a 4. 
19 . rahe 21¢ Dec. 12 .. 218 10 0 dec. 10 Dec 12 15 2 6 No change Dec. 12 .. 23 7 6 dee. 5/- 
ao oe 35 v edt i = 13. .. 219 10 O ine. 20/- 13 15 1 3 dec. 1/3 <= 23 7 6 No change 
13 35 l 3 inc. 1/3 ae at 9 8 30/- fa 16 ma179 ¢ « 3/9 . 16 .. 23 2 6 dec. 5 
16 v4 16 x dec. ei * 17 .. 221 0 O No change 17 14 17 6 No. change Be 7 .. 23 2 6No chance 
i so wee © 8/9 
Dasis 
103d " . 7 tok ft . Mec or _— 
114d, Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
124d, S & ¢@ : a4 & 5S & & ga & 
114d. | 12 39 5 O No change Dec. 12 .. 218 10 O dec. 15/- Dec. 12 17 5 © dee. 1/3 Dec. 12 19 0 © No. change 
14d 13 39 0 O dec. 5/- » 2 .. 21020 © ine. 20/- Ss a ee 2 2S 1/3 13 0 8 6 . : 
[24d 16 39 0 O No change ‘ iG ..22i 5 © .,, 35/- a eo wa BF OS 3/9 16 I8 15 O dec. 5)- 
17 38 10 O dee. 10 17 221 5 ONo~ change 17 17 0 O No change ” 17 18 15 ONo~ change 
om 
AVERAGE MONTHLY PRICES OF WEST COAST HEMATITE MIXED NUMBERS DELIVERED SHEFFIELD 
Vea Ja Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Yearly 
average 
s. a 8s. d. a & 8s. d. 8s. d. s. d a @ 8. d. a ¢4. ss & 8. d. 8. d. 
1896 ae 47 0 48 9 48 9 48 24 47 3 46 10 46 10 47 2 48 5 50 7 50 6 48 1h 
b. 1897 ig 61 2 49 10 48 5 47 4 47 9% 0 47 3 47 3 47 0 48 34 47 11 48 2 
l 1898 ° 48 9 48 10 49 4 49 8} 50 10 0 52 5 53 11 55 8 57 3 56 10 52 lt 
1899 - oe 09 1 59 9 2 59 6 64 7 7 72 2 74 3 75 «(0 78 1% 73 3 68 5 
1900 ou 75 3i 76 10 79 10 84 81 4 4 81 5 79 11 76 10 77 «8 68 4 78 8 
7 1901 60 2 59 O 57 9} 57 64 57 8 8 61 0 60 0% 59 9 58 7% 56 7 68 7 
7} 902 56 1 57 9} 59 3% 59 9 59 104 0 60 8% 61 5 61 2 59 3 59 0 59 6 
a 190 58 5 68 8 61 1 59 5 57 10 7 56 3 55 9 54 8 62 4 52 4 56 8) 
‘ 19 92 8h 63 1 63 7 54 9 54 2 9 62 5 52 23 52 7 53 1 55 114 53 64 
8 19( 7 OF 56 9 58 1 58 2 56 4 54 56 7 61 0 68 9 69 9 70 114 60 5% 
84 190€ 70 4% 65 2 63 44 63 9 64 5 1 66 2) 67 3 69 44 72 4% 78 8% 67 5 
( 1907 77 (9 72 11 71 10 73 #9 7 9+ 77 9 78 4 75 11 72 9 68 6 66 7 74 «4 
9 1908 62 7 59 1 61 6} 61 6} 61 4 57 9} 56 11 60 2 59 2 58 5} 57 7 59 7 
1/33 1909 51 4 56 5 55 3 56 1 56 4 56 8 58 0 61 0 61 1h 60 7% 61 4 58 1} 
1/6} 191 64 04 64 34 66 104 67 63 66 23 64 4} 65 6% 65 2 64 10} 64 6 65 6 65 4} 
‘ 1911 66 9 66 1 64 10 63 1 62 1 61 2 62 2 62 1 61 1 61 10 64 0 63 #41 
1912 67 ¢ 67 0 67 0 69 3 71 94 75 OR 79 1k 82 2 8 0 85 33 86 6 75 9 
1/11} 1913 86 6 86 6 86 3 85 0 83 64 78 1 76 104 72 6 71 0 68 0 65 3 78 4 
1914 64 6 65 4 65 6 64 11} 64 2 64 0 68 114 74 63 71 0 65 4} 69 93 66 10} 
191 78 9 100 6 103 1 113 6 1ll 9 116 3 115 2% 113 8 121 1% 131 9% 139 64 113 3 
18 1D 191 135 0 135 0O 133 4 127 6 127 6 127 6 27 (6 127 6 127 6 27 6 127 6 129 24 
1917 127 6 127 6 127 6 127 6 127 6 27 6 127 6 127 6 127 6 27 6 27 6 127 6 
19.8 27 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 
= 1919 27 6 127 6 127 6 127 6 180 6 195 44 204 6 204 6 204 6 204 6 204 6 174 7 
i. - 920 224 9 235 0 245 0 275 0 290 0 295 0 295 0 295 0 295 0 295 0 280 0 284 114 
ated. 1921 263 4 228 4 180 0 180 0 180 0 160 0 157 6 142 0 128 6 121 0 115 6 167 9% 
Dols 22 125 0 117 6 115 0 115 0 115 0 113 1} 104 0 105 0 105 0 106 3 110 0 112 13 
1.31 92% 109 0} 116 5} 133 114 138 33 134 2 115 7% lll 9 110 0 110 0 113 11 115 0 119 54 
ese 924 115 0 115 0O 114 44 112 6 112 6 lll O 110 0 110 O 105 4} 102 6 102 6 110 3% 
3.00 1925 102 6 102 6 100 0 98 6 97 6 92 6 90 6 88 3 87 0 88 1) 88 9% 94 3} 
5.50 1926 90 14 90 0 89 8 89 0 89 0 90 2 91 9 94 0 97 2 . 91 0 
9.00 927 95 44 95 6 96 6 95 6 95 3 92 10% 91 6 90 6 90 6 90 6 89 6 93 1% 
ee 1928 85 0 85 3 85 5 8 0 8 3 84 0 83 9 84 0 84 0 83 1 82 6 84 4 
9.90 1929 82 103 83 6 85 0 86 9 87 0 87 3 87 24 87 6 89 6 89 6 89 104 86 11 
9,00 193¢ 91 6 91 6 $i 6 90 0 89 7% 87 7 86 6 86 6 86 6 86 6 86 6 88 6) 
x | 1931 86 84 6 84 6 84 6 84 6 82 6 81 6 81 6 83 6 83 «6 83 6 83 7 
2 OU 1932 es 83 ¢ 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 
16.374 19 . ai 83 ¢ 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 83 6 
9-00 : j Q ¢ 83 6 R83 6 83 6 83 6 83 6 83 6 R3. «6 x 6 s f 83 «6 83 6 
50.00 bide ss t 853 («6 83 6 s 6 8 t s ‘ 85 43 a6 0 86 0 x6 0 26 0 
10.00 * No prices available. 
Cents 
1.80 
1.85 P 
1.80 
1.8 
1.8 y . 
WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C:2. 
2 =z 
x CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. " 
fo 30/- : 13, RUMFORD STREET, LIVERPOOL. ™ 
to 20/- 
99/8 a 
7 | 
to 19 x 
= ce 
25)- cr 
mx = 
tt 
rr 
18 BE 
37 tl 
i rH 
19/ mT 
to lt aa 
to 3 ma) All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 
to 23 rt 
to lt an 
oI 
EL 
sTee! ce - 
sz. tt 
: 
5 10 us} COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. f= 
> 0 
> 0 
l 0 
3 0 
0 | 
nburg CENTRAL CHAMBERS, ZETLAND ROAD, 
ot 


he} e) & 4) -) jelilel. B 


KP Le) od a ee] Niele) a omy eB 





18 


FOUNDRY TRADE JOURNAL 


DECEMBER 19, 1935 





Notice 





Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 





SITUATIONS WANTED 





JrOUNDRY cleaning room, welding and heat 

treat Foreman. Long experience in large 
modern foundries, grey iron, malleable and steel. 
is free to consider offers of employment t*on 
progressive firm.—Box 466, Offices of TH 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 





EMPLOYMENT REGISTER. 
Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 

Founpry TRADE JOURNAL. 


Correspondence should be addressed to the 
freneral Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can b: 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 





RONFOUNDRY Foreman working iw Lan 

cashire town seeks position with progressive 

firm; 86 years’ experience in modern foundry 
practice; Midlands preferred. (270) 





AGENCY 


| 
| 
| 
| 
| 
| 
j 


MACHINERY—Continued 


PUBLICATION 





NEW Dwarf Cupola, to melt 10 to 15 cwts. 
+ per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 ecwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davres & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 


sizes—60 in. x 40 in.: 36 in. x 20 in.; 20 in. x 
5U in 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in 


dia 

All complete with Air Compressors, et« 

Pneulec Royer Sand Thrower, size No. 1 

Six Osborne Pneumatic Jolt Press Moulding 
Machines. size 75J 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines 

Two Herbert Whizzer Sand Disintegrators 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, ete 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors. Dynamos, Rotary Con- 
verters, et¢ ; 


S.C. BILSBY, A.M.1.C.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 
prek SALE.—Rotating Oil-fired Furnace ; 
maker Sir W. G. Armstrong Complete 
with Keith & Blackman fan and motor 
Counter shafting and all piping. Capacity 
350 lbs. Price, £150 on site, Glasgow.—Box 490, 
Offices of THrt Founpry TrapE JouRNAL, 49. 
Wellington Street, Strand. London. W.C.2. 








I IGHT CASTINGS TRADE.—Gentleman 

desires Agency for all Scotland. or part, 
for Rain-water Soil Pipes, Connections, Gas 
und Water Pipes. First-class connection with 
leading plumbers, builders, gas and water 
engineers, ete. This is an opportunity for a 
yood firm who can meet keen competition. Full 
particulars Box 512, Offices of THe Founpry 
Trape Journat, 49, Wellington Street, Strand, 
London, W.C.2. 





MACHINERY 
THO* W. WARD LTD. 


Horizontal Hyd. PUMP; 3 rams; 3” dia. x 
12” stroke; 2,800 lbs. press.; (Davy) motor 
driven through gearing. 

35-kw. GENERATOR (Crompton) ; 200 volts, 
175 amps. ; 800 r.p.m.; open vent. ; shunt inter 
pole. 

Three LANCS. BOILERS; 30’ x 8’; 
W.p. 





140 lbs. 


Write for ‘‘ Albion "’ Catalogue. 
Grams: ‘‘ Forward.”" “Phone : 23001] (10 lines). 
ALBION WORKS, SHEFFIELI). 





*Phone: 287 SLOUGH 


SAND PLANT 


Herbert Whizzer, large size. £48. 
Brealey Disintegrator, NEW. £26. 
Pneumatic Riddles, Jackman type. £9 each. 


SANDBLAST PLANT 


BARREL PLANT by Tilghman, as new, 60” x 40”, 
Price £240. 

NEW 8’ x 8’ ROOM PLANT, complete. Price £230. 
CAST IRON ROOM PLANT, 12’ x9’, complete 
with 400 cu. ft. motor-driven compressor for A.C. 
current, in new condition. Cheap. 








Several small complete barrel plants in stock. 


Genuine Evans 10-ton Crane Ladle. Price £35. 
BUY FROM ME AND SAVE MONEY! 
Avex. HAMMOND, foundry Machinery 
14, AUSTRALIA ROAD, SLOUGH 











and advertisement rates. 





YLAND’S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, Hard 
ware and Allied Trades. A new edition is 
now in the press. Write now for full particulars 
INDUSTRIAL NEws- 
PAPERS, LIMITED, 49, Wellington Street, Strand, 
London, W.C.2. 





MISCELLANEOUS 


PATTERNS IN WOOD AND METAL for 

all branches of Engineering. Moulding 

methods carefully considered.—FurMsron & 
Lawton, Letchworth. 











IDAHO PINE 
YELLOW PINE 


PRIME & PATTERN GRADES 
4” to 3” thick 
Width up to 24” wide 


All free of centre heart and shake 





CHETHAM TIMBER 


Co., Ltd., 
70, FINSBURY PAVEMENT, 
LONDON, E.C.2 


Metropolitan 7418 




















SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 


Practical Advice Free 


THE COLEMAN FOUNDRY EQUIPMENT C°L*® 
156, STRAND, LONDON, W.C.2. 














THE 


saamy | PORTABLE CORE OVENS 


| 
cialis 


For Gas or Fuel. 


“ PORTWAY ” 





Gentlemen, 
We are very pleased with the Core Oven we recently purchased from you. We find it dries the cores quickly without 
h It is very handy and economical to use and is altogether superior to other ovens of this type we have in use. 
Will you please quote us your best price for four more like it. 
Yours faithfully, 
For The Braintree Castings Co., 
(Signed) W. B. LAKE, Director. 


burning them. 


TESTIMONIAL. ; . 
From The Braintree Castings Co., 


Chapel Hill Foundries, Braintree, Essex. 











Makers— 





[ C. PORTWAY & SON, * 


Porabic Oven Works,” HALSTEAD, ESSEX. 




















th 


Sh 


8c 
La 


Lo 





